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INTR()I)[;CTH)N.PKKFATORY. 


The .iclvant.t^es of an iiidiistnal survev have gener- 
ally l)een i ecoj^iiised, hnl they are apt to he exa^'i^erated 
on die one hand, and nndervalned on the othei'. l>y 
•some, the ivtpilry i^^experled to mark an epoch, if not 
to usher in a n^llenniiim* whde others, with a less 
^optimistic bent of mind, considia- it to be of necessity 
snpr;1icial, and useless for practical purposes unless 
•su^^plemented by a complete economic survey. 

Neither attitude' is alto,e;ether correct. A review of 
the jaesent st.ite (^1 Punjab mamif.ictiires can eltect no 
miracle ; if ('annot even olniate the need for the 
detailed investigation which should be made by lech- 
•nical experts before any new enteipiise is set on foot. 
At the same time its result need not be a mere antho- 
logy of barren platitudes, strung together for tlie 
dtilectatioii of tin* car[)et knights of indnstrv. A suivey, 
il pn)perly made, may biing to light niiicli useful 
'ii'jformation that has so f.u lam hidden in Government 
ollices, and mav sup[)lement such inh^rmation with 
the (acts and like- ligiires wliich can otren be collected 
sa bsffi ctoi ily only thiough the *agency of public sVm - 

vants. II •m.iv go a little further, and set in correct 
• •• 
perspective the actual and possible industries of the 

^rovance in accordance with their |oc.il importance. 

The work now presented to the rc^ider does »ot 
tra\el beyond the British Punjab, and iT deals ()nly 
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with its i^amifacturing indii^jtries, that is to say, with 
those industries in 'which the raw material is appre- 
ciably altered by means of ^luiman skill or labour. 
Mineral, agricultural and forest products, with the 
exception ol such as constitute the basis of a manu- 
facture, lie, therefore, outside its scope. On the other 
hand, tJiougli most of the industi ies included in its 
range are already in existence, or are capable of being 
started at once, it treats of several that are mere 
possibilities, destined to await a higher standard of 
geneial and technical education, and a greater familiar- * 
ity with methods of industfial combination than yet 
exist in the Punjab. 

Kven with these limitations, the task before" the 

writer is of wide extent ; <ind there would seem to be . 

•• 

no end to the multitude or complexity of the questions 
he is called upon to answer. He will congratulate 
himselt if these pages do nothing more th<tn help to 
form a sound public opinion on the resources and 
possibilities of this Province, and the extent to which • 
they could be developed by the people with the suppoit 
of the Government. 

The procedure followed in making the suivey w;is 
as follows : The writer studied, in the first place, 
all the available literature, published or otherwis^^ < 
^on the arts and crafts of the Province, and then 
visited the pridcipal centres of trade and industry 
in order to inquire personally into the state ot* the 
markets, and tl|e local resources in labom, capital,* 
communications and raw products. He interviewed 
the workers in every industry, and hcard^and considered* 
all Uiey had to^jj^ay about their difficulties and require- 
meiifs. He ^ilso put himself in touch everywhere 
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with ofhcials^ and others likely to supply «him 
reliable information on industrial matters. At the 
same time he discussed, with selected capitalists (not 
necessarily the riciiest or best known), the kind of 
information which they would like to see collected on 
various heads. 

Exhaustive intern )^^ltories on the points that re- 
•mained for further inquiry were then sent to corres- 
pondents all over the Province, and, pending the 
receipt of their replies, the writer toured throu;:^h 
some of tli4* iftiportint seats of commerce and manu- 
facture in othcl parts oi India. He had the ^ood 
fortune to meet not a few industrial and business 
exploits, and he visited many factories and tradinf^ 

. establishments of interest to an inquirer from the 
Punjab. He takes this opportunity of acknowledgiiij^^ 
the courtesy with which he was everywhere received. 

The seifond stage of his labours w^as reached w'hen 
lie commenced the dr<ift of this work. Copies of each 
> chapter as lirst written wxae sent for criticism both to 
scientists and practical experts, and on receipt of their 
observations further information was requisitioned 
fj-oni the local reporters. The chapter in question 
was* then revised or re-wTitten, the whole process 
Iieing repeated several times in some cases. 

It is hardly necessary to mention that the statement?^ 
in this work me to be taken on the s5le responsibility 
of the wTiter. * • 

• TTc niifot place on lecord his deep st^nse of obUgation 
to the many distinguished gentlemen who helped him 
*at qvery turn. Without their co-operation, indeed, he 
woiild have failed to obtain results o(^ any value.* In 
the hist place he thanks Mr. W. S. Hafliilton, I^C.S., 
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Director^* of Industries, under wliose depaituiental 
control the survey was made, lor constant support and 
sympathetic advice and criticism, which, in a work of 
this kind, were invaluable. Profvssoi' WMidham R. 
Dunstan, LL.D., F.R S., Direclor of tlie Imperial Insti- 
tute, London, looked throu|^h sever.il cha[)lers of the 
book, and sent much original inform. i1 ion on drugs , 
and animal pioducts, as well iis the valuable note oi'i 
loofahs (Appendix IL). 'Phe Hon'ble Mr A. Chatterton, 
Director of Industries, Madras, contributed useful 
information on cotton, wool, silk,* tan itingt and glass.' 
Sardar Puran Singh, Imperial ForOid Chemist, was 
good enough to waitc exhaustive notes for the waiter's^ 
use on essential oils, turpentine, wood distill. itioi^; etc. 
The Hon’ble Mr. B. Robeitson, I.C.S., C.S.I., C I.K.,. 
lately Member, .uul Mr. \V. Maxwell, I.C S., lately 
Secretary, Department of Commerce and Industry, 
enabled him to consult some conhdentiab papers of 
the Government of India, wdiich proved of great use. 
H. H. the Malniraja ol Gwalior altorded him every* 
facility for inspecting the pioneer factoiies set up bv 
him in his model state. Much .issistance was received 
in various directions from Mr. W. C. Renouf, I.C.vS., 
Director of Agriculture, .is well as from the stab of 
his Department ; from Mr. F. Noel-Paton, Directof- * 
^General of Commereial Intelligence, Air. C. VV. K, 
Cotton, I.C.S., bllg. Director of IndiKdrics, Afadras, 
Air.** I. H. Burkill, Reporter on Economic Products, 
Professor F. \\\ ^edgwack, Thomason Collegia Roorkee, 
the Hon'ble Rao Bahadur N. R. N. Aladholkar, Akola 
(Berar), Dr. Rash Bihari Ghosh, C.I.E., Calcutta,, the 
Hoii’ble Air. Justice Sankaran Nair, Madras, Air. James 
S. Cotton, Jitely Editor, Imperial Gazetteer of India, 
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and Mr. ft. Burdon, I.C.S^. Useful itL'ins*')f ^iiif()rma-'‘> i 
fion were siip[)lied by Messrs. A. Slrakespear, Cawnpore, 

D. W. Aikiiian, Sanitary^ Engineer, I^injab, I). Soiiter 
Kobertson, 'riioinasofi College, Koorkee, A. ]. Gibson, 
I.F.S., M. L. Darling, LC.S., and \V. Mayes, LK.S., by 
the Seeretanes of the Chambers of Coiumeree, Karachi 
.and B(mibay, and the Collectors of Customs of tiuise 
poits and of Calcutta. Messrs. Heigmann, Hotimann 
& Co., of }K)mbay, and Messrs. Martin ik Co., of C'.il- 
eutta, supplied a number of estimates of plants and 
machinery.,. ® . 

Coming now *o particul ir sub|ects, the writer must 
tender his eoi dial thanks to the Hon’ble Mr. |. McC. 
l)(3u:«', I.C S., C.S.I., Col. C. J.Bamber, I.M.S., Mr. I). 
.Hooper, Indian Museum, C.ilcutta, Professoi’ C C. 
Caleb, Lahore Medical College, and Mr. A. C. Hart- 
less, Superintendent, Botanical Gardens, Saharanpur 
(Botanical«subjects) ; the Hon’ble Mr. Ka/albhoy C 
Ibrahim, Pi'esident, Bombay Millowners’ Assoei.ition, 

• Seth Narotamdas Morarji Cioculdas, iXfillow ner, Bom- 
b,iy; Khan Bahadur Be/onjee I). Mehta, Manager, Em- 
press Mills, Nagpur, and Mr. G. K. Tipms, Manager, 
hjanooman Mahadeo xMills, Delhi (Cotton Industries) ; 
the filanager. New Egerton Woollen Mills, Dh.iriwal, 

• aiid Mr. A. H. vSilver, Manager, Cawnpoie Woollen 
Mills (Wool) ; Mr. G. C. Sen, M.A., F.C.S., Dyeing 
Expert, BengaJ Technical Institute, O.ilcutta, and Dr. 
Siiter, Consulting Chemist to the Badische AnihiHund 
^oTla-Faliwik agency, Bomb.iy, both c^f whom contri- 
buted able aild exhaustive notes (Dyeing ancf ^Calico 
•Printing) ; Mr. A. Fraiistadt, vSkin Merchant, Amritsar, 
Sir*Adamjee Peerbhoy, Proprietor, Sion Tannery, 
Bombay, and the Manager, X,-W. Tanjiery, CoVLd.^ 
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Ca\vnp()*’'c '(Tanning and J^eathcr-work) ; The Rev. 
Professors of Science, St. Xavier^s College, Bombay, 
and IVofessor B. Monat Jopes, (lOvernment College, 
Lahore (Chemical Industries); Dif. Hotfman, Manager, 
Cotton-oil Mill, Akola (Ohs); Mr. WML Harrison, 
Afadras Agricultural Chemist, Coimbatore (Sugar, etc.); 
Mr. P. H. Swincliatt, Headmaster, Government Indus-, 
trial School, Lucknow (Wh)odwork) ; Mr. R. l^earsort, 
Imperial Lorest Economist, and Mr. C. P. Fisher, 
Conscivator of Forests, Punjab (Forest Products); Mr. 

T. H. D. La'rouche, Olhciating DivectoPof ,die (ieologi-* 
cal Survey of India, Dr. L. Fernaor of the same 
Department, and the Bikaner State Department of 
Mineralogy (Miner<dogical subjects) ; Mr. W. S. 
Hadaway, Principal, School of Arts, M.idras (Enainel-. 
ling on Aletals, etc.) ; Mr. E. J. Hawkins, Manager, 
Indian Aluminium Co., Madras, and ^ir Thomas 
Holhind, F.R.S., Director of the Geologic;tl Survey of 
India (Aluminium) ; Mr. E. R. Fern, Pottery E.xpert, 
j. J. School of Arts, Bombay (Pottery^ ; Professor B.* » 
M. Mukerji, Thomason C'ollege, K’oorkce, and Lala 
Alakh Dhari, Secretary, Ambala Glass Works (CBass) ; 
Mr. D. Thomson, Mining Engineer, Dandot (Dandpt 
Colliery). ♦ 

Finally, the thanks of the writer are due to all tke# 
Deputy Commissionerh and vSettlement Ol'iicers in the 
Province, the ’Engineers of the Pu|ijab Irrigation 
Department, and the V>eltlenient Commissioner, Kash- 
mir, for the inh^i Illation which they have a)urte*0i7sly « 
sent liiln from time to time. * 

Excellent reports on the industries of their respective 
districts were received from the following nlem- 
bers** of the ^Provincial Service: Khwaja Tasadduk 
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Husain, B.A., Delhi ; Miinsjii Nasir-iid-din,Oiwdaspur: 
Pir Kamar-ud-diii, Ludhiana ; and Slieikh Din Moh.iin- 
mad, M.A., Jullundur. , Also from Lala Shankar 
Das, Tahsildar, Amrksar; K. fl. Sheikh (dtulam Sadik, 
Hon. Majjistrate, Amnfsar ; Slieikh Chulam Vasin, 

I le.idei, Jhang ; Lala Nianiat Rai, Inspeclorof S.inifa- 
.tion, Mullan ; Lala Kimdan Lai, B.A , LL.B,, Munsilf, 
Hoshiarpur; .uid iMunshi Baikal Ali Khan, M.A ,I.L.B., 
Munsilf, Hoshiarpur. A useful account of the in- 
dustries of Lahore City w.is compiled by P.irlab Singh, 
I'Jctroi Supciinltndent, L.dioic. 




GENERAL INTRODUCTION. 


The PiiiijHl) lies hehveen 27^39' ;uul 3U2' N., and 
between 09^23' and 79°2' K., and, incliidini^ Die Keuda- 
Jory Stales (36,532 sq. miles), covers l33,71d square 
miles, or arK)iit a Tifth of Ihe area of Japan. It 
is for the most pait a vast .illuvial pl.iin, but is 
♦i.iturally divided into (I) The Minial.iv.in region, 

fi 

(2) The submontane rei^ion from the |umna to the 
Iiif+us, (3) The Salt Range [)lateau, (4) 41 le south- 
westein plains, .ind (5) The western poilion of the 
Indo-Cj.uigetie Pl.iin West. 

Of these divisions the submont.ine, including the 
flistricts of I loshi.ir^^ur, Jullundiir, (iuial.ispur .md 
Si.ilkot, is the most fertile, .md ni.iy also be considered 
to be the heart of the industri.il I dm jab. Hie C.inal 
Colonies m the centre of the Province, however, .iic 
.iif\ong tile most flourishing agricultur.il communities 
in tile Indian Empire. The S.ilt Ix.ingc is b.irien in 
prices, while the l.ist two divisions become so towards 
the south, where thev merge into the hniitless wastes « 
of Sind and Ix’afasth.an. 

• • . • 

• Th^i climate of the plains is subject togreat extremes 

in both winte^ and summer. In J.iiiu.try and 
.iry the temperature commonly falls below free/ing 
poiirt at night, while it seldom risys .ibove 75° F. in 
the daytime : and nothing c.m siirpp,ss the bright 
sunshine and the keen invigorating air j:)f the Tyur 
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cold wej.tlier months. In summer, on the other liand, 
the fierce dry heat, which is at its worst in tlie south- 
west, is only exceeded on the sun-baked plains of Sind. 
The thermomeler then records hom 115° to 12 F. 
in the sh.ide by day, and seldom less (han 7LI° bv 
night. 

There are two rainy seasons, the firs! between 
the end of December and the end of Fehruarv, and 
the second from the latter part of June to the middle 
of September. The rainfall is heavv on the Himalayas 
and ranges between *10 and K) .nches m the sub-*^ 
montane zone ; but it dcc(-e.ises rapidly the furlher 
one travels <iway from the hills, until it sinks to a hnv 
and variable tigure in the west and the south-west. 

The population of the province amounts to 2d 
millions in 1911, besides the 4f millions in the Feuda- 
tory States. 1'he average density in Dritish teiritoryis 
205 persons per square mile, but the tigure risi's to ;{05 
in the submontane, and to 294 in the Indo-H.mgetic 
Plain, while it is as low as 124 in the south-west dry 
area. Of the several districts, the most thickly popu- 
lated are Jullundur, with an average of 5G0 per square 
mile, Amritsar with 550, and Delhi with 510. The 
Mohammadans form the most numerous community, 
being 55 per cent, of the whole. 41iey predominate in 
the west and in the submont.ine tract, while the Hindus 
are in the majoiity in the Indo-(iangedc plain and in 
the Himalayan hills. The Siklis constitute about lOf 
per cent, of the population. 

Nowhere in India is the caste system looser than in 
the villages of the Punjab, and even in the te^wns, 
where its bonjds are more rigid, Hindus of the higher 
castes will eat with each otlier. It is only within the 
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Delhi division th;it the strict I3rahm<iifisift of the 
Gangetic Valley comes into evid'ence. Occnpations, 
however, still continue he hereditary, even amon^ 

the Afoliammadans, find tlie action of the new ecoiK/- 

• 

mic lorces has not yet materiaflv disturbed a system 
evolved by the necessities of an immemorial past. 

• The typical Rinjabi is tall, spare and muscular, 
.Ittaining to a splendid physKjue in the villages (T the 
Manjha and the Ahilwa. ^ He i.^. an enterprising 

emigrant, and not only moves freely over the Indian 
M^mpire, birt lu!s p^ietiated to the four corners of the 
earth in scarch^for higllta* wages. Hongkong and 
, Aden are only the tirst stages ol his peregii nations to 
the ^ast and to the west. The Californian navvy 
•already fears his competition, while Uganda and West 
Africa, Singapore and the 'i'reaty Ports of China 
welcome him for police and other service. 

No few?r than 50 per cent, of the total population 
of the Province are^ supported by agriculture. The 
artisans follow long behind with barely 20 per cent., 
while commerce and the professions afford a livelihood 
to only 2*8 and 2-2 per cent, respectively. A few facts 
relating to the dominant industry may therefore be 
given. 

• There are two harvests, the nrl)/ or spring, sown in 
October or November and rea})ed in April or May,, 
and the klianitov autumn sown from June to August, 
and* reaped from early Sepfember to the end of 
DecembeT. The khnrif harvest is closely follox^ed by 
the rabi sowings, while to the rabi often succeeds an 

Wtwa harvest, galled zaid rabi, chiefly of tobacco and 

• • 

^ The type degenerates, however, in the riverai^ tracts, wyile in 
the south-east it approaches to that at' Hindustan. 
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the like/; ;<<ithercd in (une. The total cultivated 
area is 44,612 square miles, of which o5 per cent, is 
irrigated by arlilicial means ;^24 percent, from canals, 

10 per cent, from wells and 1 per cent, from tanks 
and other sources. To this will be added within the 
next decade the area protected by the vast irrigation 
scheme sanctioned in 1905, which will cost 1,019 lacs 
of rupees. At the present time, two tiacts are 
exposed to drought, one to the south-east embracing 
a part of the Delhi division, and the other (‘xtending 
over the districts of Clu|i at and Jlielum, with paitsof** 
Attock and (iurdaspur. Sv) far, taOiines have been 
severe only in the foimer region, of which Hissar is 
the c'cntre. 

'Pile unparalleled economic progress of England, in 
the latter half of the eighteenth century wms in no 
small measure due to the simultaneous develo[uuent 
of agriculture and m.inufacturcs. In the ’vhinjab the 
two are so intimately allied th.it permanent iiuprove- 
inent m either is impossible unless they grow’ in close ' ‘ 
interdependence. Agiiculture not only supplies tin* 
raw' material to all the local industries (the mineral 
wealth oi the Ihovince is small), but also allords.^i 
subsidiary occupation to a great many aitisans, who 
nourish with its prosperity and are ruined when the ' 

, crops fail. Agriculture needs, thereiore, to be im- 
proved here in the interest of manufacture.*, w’hile indus- 
tries? should be staitedin the interest of agricultuiV. 

Pvhicient meai.\s of communication always stimulate 
the production of commodities, and nature has been 
generous to the I^unjab in providing ample facilities 
for «the constri^'tion of railways. The Province is 
served by thff North-Western Pailway, which, with 
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its feeders and strategic extensions, coinnimds the 
whole of the Province, and links It up with Karachi, 
its natural port. Into, Karachi is poured all its 
agricultural wealth, •and through Kaiachi come the 
sugar and the piece-goods* the bullion, hardware and 
copper that are brought in exchange. 

, In addition to 8,7o0 miles of railway there are 2,000 
ifulcs of metalled and 20,000 of immetallcd loads, 
which connect town with town and village with 
village, and lead the produce of the countiy to the 
'•markets. 'UliciV ari^ besides, the river Indus and the 
lower reaches tlie ]h«lum, the Chenab and the 
Sutlej, which are all navigable throughout the year. 
On the Indus a small and diminishing trade with 
Sind is still carried in rude country craft, but the 
other waterways are only utilised tor the traiispoit of 
timber. Only oST miles of the immense canal system 
of the Pufijab are navigahh' — the Western Jiimn.i 
Canal from its he.id to Delhi, .ind the Sirhind Canal 
' •from its head to Kupar, and Irom P.itiala to Feio/epur. 
'rile rise of a nation in the industrial scale may 
often be measured by the growth of its large towns, 
wjicie capital and labour come together. As manv as 
19 ptT cent., foi examjilc, of the people of the United 
•Spates, and over 82 per cent, of the people ol Gieat 
Britain and Ireland live in cities, that is to say, in , 
places with moi;e than 100,000 inhabitafits. According 
to the census of 1911 there arc* only 8 such citie^ m 
the fhmjiFo, Delhi (282,887), Lahoie# (228,087)^ and 
Amritsar (15^,750), although there are 38 towns wuth 
po^)ulation of^K),000 (o 100,000, amongst which may 
be mentioned Multan (99,248), Kawa^^indi (86, 4€3), 
Amballa (80,181), JuIIundur (69,818), Si.fikol (64,869), 
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and FeK)Z^5^iir (50,836), all of which include lar^e 
military cantonments. Villages on the other hand 
number 33,421, of which 1L;825 contain 500 persons 
or more.^ Except m the hills*" and in the south- 
west tract these are compact groups of dwel- 
lings constituting self-sufticing organisms, which 
produce and consume, increase and decrease, flourish . 
and decline independently of each other. Each out* 
of them is provided with an almost complete establish- 
ment ol trades and occupations, which, in return tor a 
fixed share of the produce of the soil,' supply almost*' 
all the simple necessities of vhe inh.ibKants. 

Three of the four essentials of every industry, 
namely, labour, capital and facilities for the distribu- 
tion of commodities, must now be considered, 'fhe- 
fourth essential — supply of raw material — will be dis- 
cussed to greater advantage in the body of the work. 

Labour, both skilled and unskilled, is Sc.irce and 
uiisatislactoiy in the Punjab, 'fhe percentage of 
literate males, according to the census of IHOI, was' 
only 6*8, and the number even of skilled artisans able 
to read and write must be exceedingly small. As for 
ortlinary l.ibour for industrial enterprises, the supply, 
never very abundant, has been diminished by the 
ravages of plague «ind malari.i, the spicad of cultivation, ' 
the growth of the Canal Colonies, and the ever-increas- 
ing demands ot the Irrigation Department for their 
new woiks. The result is that few factories are able 
to wqrk to tlieh-' lull strength. The social* system of 
the people still fuither reduces the luunbers available. 


^ Thcie .irc, ‘Srsidcs, 5i) towns with a population ot 5,000 to 

O I 

10,000, which arc iisualh little more than over^jrown villaj^cs. 
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by compelling every wagc^earner to supp6rtv host of 
idle but able-bodied relations, whb would, if forced to 
earn their daily bread, ,add to tliL* resources of the 
country as a w'hole. • Moreover, not a small proportion 
of the drones of society is composed of sturdy mendi- 
cants, who fatten in half-naked sloth on the mistaken 
I charity of those who w'ork. 

• If labour is scarce and unsatisfactory, capital is still 
more hard to procure. The savings of the people', 
especially of the Mohammadans, w’ho gencrallv con- 
^ sider intercut Tmlavi ful, are hoarded in the form of 
massive ornamefits, while •the cash of the Hindu capi- 
, talisls is mostly employed m eommerce or in usury. 
Thetevv b<inks of Delhi, Lahore and Amritsar do not, as 
•a^Tile, linance industries. Joint-stock enterprise is in 
its infancy, <ind has not made an auspicious beginning. 
The Land Alienation Act of LH)t, howT'ver, bv pre- 
venting tlilj money-lending classes from accpiiring an 
interest in land, has^unlocked a large amount of capi- 
tal, which might, by wase .ind cautious means, be made 
to flow into the channels of industry. 

The idea of co-operative credit h<is taken linn root 
in the Punjab, the number of societies having risen 
from about 300 in 1001 to over 1,000 in 1911 in the 
tTventy-four districts w^here they have been introduced ; 
but though the movement is fraught wnth unlimited, 
possibilities of* good, it has, so far, touched only the 
^frin^e of the artisan classes. Almost all the existing 
societies are composed of agriculturists. ‘ 

J For an accownt of co-operative socii^ties for the promolion of 
industries in the Punjab see the note by Mr. Lans^ley, I C.Ji., on 
pages 286-287 of the Indian Trade Journal ot March*2nd, 19J1.?' 
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It is lUjcc^isary to exphiiu at tliis sta^^e (hat the 
ditliciiltics as regards labour and capital completely 
dominate the larger or factory industries, which are as 
yet Ml an elementary stage. They affect to rather a less 
extent tlie cottage industiies, to which category most 
of those treated of in this work belong, and which, 
therefore, the writer has studied witli special care. 
The encouragement of cottage industries is not onK’’ 
an economic, but also a social and moral problem of 
the highest importance to this country. By alfording 
the cultivator and Ins family a subsidiary ^occupation 
during his slack time, they will go far'^towards lielping 
him over seasons of drought and famine. They will 
also [)rovc a boon to the large number of parda wchnen 
who now live in want or on the charity of relations. 

Both (he mill and the cottage depend equ.illy, how- 
ever, on the third condition indicated above, namely, 
a suitable org<inisatioli for distributing ccTiumodities 
aiiK'ug the people who consume them. An industrial 
enterprise will not necess.irily thrive because it 
produces articles at a rate which yields a proht on 
paper. Its success may depend even more on the 
possibility of placing its manufactures upon the market. 
The state of this market, the means of distribution, 
the tastes and prejudices of the customers, must all be 
studied. The expert organisation required to do 
this liardly exists yet in the Punjab, for of the small 
proportion of the population returned as earniiig a 
livelilipod by coitimerce, only an intinitesima’l number 
have the business capacity and training necessary for 
striking out new lines. Kxcept in a ft^w trades even 
the icommerciah. traveller is unknown. A hrm who 
make' metal-\Vare by machinery complained to the 
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writer that it was iinpossilTle to sell their sto^ simply 
because they were unable to secure proper agents and 
travelleis to push their ;4(^ods. 

Most people now admit ^that it is an im[)()rtant func- 
tion of (iovernment to develop the streni^thand ^kill of 
the people, to induce them to economise Iheir eneigv 
‘ by the aid of science and ait, and, by the multiplication 
of industries, to afford them a livelihood fiom the 
greatest possible vai ieties ot sources. ^ But there has 
always been great controversy as to the exact rel.itions 
that ought fo subseft between the State and the indus- 
trial interests ot the eountr\. The disput.ints h.ive 
oftcai argued with the conditions of different countries 
and different ages before their eyes, forgetting the 
'h#niely saying that what is one man's food mav be 
.inothei 's poison. Nobody denies, however, that w here 
private c-nterprise is, for any le.ison, un.ible to (ievelop 
a given iiuTustry, even <i free-trading state may lawfully 
create <i condition o^ things that will sit private enter- 
prise in motion. 1'lie statesmen of ev( ry country 
should, therefore, be in a position to adojg the golden 
mean between the dangers of p.iterna’ism on the one 
Ifand, and ot l<i/sse:-f(iirc on the other. 

The methods bv which Government could help 
ptaiticular industries will be suggested m the course of 
this work, but it will be convenient jo collect liere a* 
few matters (jf more geneial impoitance under the 
•threy beards of labour, capital and distribution, men- 
tioned above* 

^ The most important remedy for the dearth of skilled 
labjuir is the ^pre.id of industri^il educ.ition, which 
should be accomixinied, however, l*\* a rise in* the 
^ Sec for c.xainplc Mi. V.ilciitinc W'larol's Indian Vnrid, p. 2 ' 4 ) 
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standara of general ediicativ)n, and by tlie inlroduction 
of manual (rainin|4 into the curricula of thcpiiniary 
scliools of tlic country. Jt impossible for any set of 
laboratory educationists to draft a scheme tlial could 
be guaranteed to hold ^ood for all parts of India. 
Valuable experimental work has already been done m 
Kurope and America by men of the hi^diest ability, but 
Indian social and economic conditions are so dilferent 
that it would be most unwise to apply any of 
their conclusions here without further examination.^ 
Detailed and proloni^ed experiments will have to be 
carried out in each province of India under the supervi- 
sion of the best talent and knowled; 4 e that Government 
and private bodies can command. I'ake, for example, 
the scheme under which scholars are senteverv vear to 
Europe to learn industries. Thoiii^h hi,^hly successful 
in other countries, it has, so far as the writer knows, 
proved a failure here. The factories in Europe arc 
most unwilling to teach possible "ivals, .ind the utmost 
which even a diligent learner can acquire is a certain 
amount of theoretical knowledge which is useless by 
itself, and which could, besides, be taught to him at 
less expense in his own country. The money now 
wasted on these scholarships would be far better spent 
in setting up a well-equipped technical college on the 
4 model of those now established at Birmingham, Man- 
chester and Leeds. ^ 

The attraction of capital to the growing industries 
of the Piovince, is a task which must necessarily be 

' This is tlic view taken by Mr. K N Miikctjvc, C I 10.. of Messrs.' 
Martin and Co. Calcutta^ in his presidential address fo the Indian 
Industrial ConferenijC .it Allahabad in December, H)lh (see the Report 
of thccConferenct). The opinion of this eminent captain of industry 
is sh^ired byevei^ employer of sl^illed labour the writer has consulted, 
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eft to time and circiimsfaiRes, but the advisability of 
more direct inducements in the shape of Government 
guarantees and sulisidies*Iias already been recognised 
in individual cases. *A crving need of the Province, 
in the writer’s opinion, is a dra-tic amendment of the 
law relating lo joint-stock companies, which in its 
^uesent shape, is onlv suitabl(^ for countries where the 
principle of self-government permeates tfie industrial 
as well as the political life. If more power is given 
to the Registrar of Companies to look into the affairs 
of these bodies, and*if a system of v’oluntary audit by 
(iovei iiment audiforsi is iiilroduced, everybody will be 
pleased except a few company-promoters. When a 
strong check is placed on the directors, the people 
wifcl learn to contide in limited companies, and the 
hoarded wealth of the country will be forthcoming in 
abundance.^ 

The distribution of commodities is facilitated by 
measures such as ^he promotion of commercial 
education, the improvement of communications, the 
dissemination of commercial intelligence, etc., all of 
them problems too wide to be touched on here. 

•^rhe question of freights, however, claims at least a 

passing notice. Few problems of industrial organisa- 

• 

^ Wli.it IS isai>>stcni w Inch w ill empower limited com- 

panies to subject themselves,// tiny so choose, to pei iodic.il audit by ^ 
G<)\etnineut audilois. Such coii'pames would fie given the rigid to 
put the w Old ‘ Government audited ’ afj^r their names. It ma^ be 
^leiitioned that the accounts ul Municipalities and other local 
bodies aie aSdited by a very ellicient staft of pei^patetic Government 
auditors. • *• 

® The Socjili en Comniiunhtc oi Fr.incc, which stands half way 
Setwden the oidin;\|y Uaitueiship and the Joint-stock Compan> of 
Anglo-Indian law with unlimiled liabiiiTy of the Directois^and 
limited liability of the other sliaieholdei s — is eminently suited^o the 
special conditions ol this ITovince, 
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tion loom so lar^e upon the mc|U!rcr as those relating' 
to the responsibility of railways in Ihis connection. ’ 
There is jLjreat iniMinderstanding as to rights and obli- 
gations on both sides. It is clear on the one hand, that 
railway companies cannot be treated entirely as private 
corporations as they are of the nature of large trusts 
or monopolies created by the help of the Govern-’ 
ment, and enjoying, by delegation, considerable 
powers that are ordinarily the I unction of the Slatt^ 
alone. At the same time, they aie primanlv commer-^ 
cial undertakings, brought into being witli the object 
ol earning good dividends ioi their shareholder^, and 
not with any philanthropic motives. Hence, though 
a certain amount of control should be exercised over 
height-rates in the interest of local industries, it woifid 
be most untair to compel the iai!wa\s as such to give 
up their protits for the benelit of other comnurcial 
imterprises. Even where the i eduction of the rates 
on .1 commodity like manure * is likely to result 
ultimately in the gener.il advantage of the Indian 
railways, it is not to be expected that an individu.il 
company, not expecting to be benefited by the 
prosperity of agriculture in other parts of ^thV 
country, will give up its prolits merely for the public 
good. 

* The writer has found this problem, which appears 
very ea^y of solution on the lirst view, ^o complicatid 
and difhcult <it close quarter^,, that he has, so 4r asj 
[)ossiU^, avoided it. He ventures to ^suggest that 
a matter of such vast practical importance should be ^ 
examined by a mixecj commission of Gf)v\rnment Omd 

^ the siib|c^t*g* ncrally see .S, C. Ghose, Indian I^adways and 

Indian Truiic (Calcutta, 191 J). 
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railway officials and biisiiioss men. Sncfi aVommis- 
sion might recommend that the G(n'ernment should 
give the railways subsidies for c.irrying eertain classes 
of eommodities, sneb as manine and sulphuric acid, 
either free of charge oi at reduced rates, as is done in 
some countries.^ 

• Some of the chief methods bv which labour could 
l*e improved, capital made more mobile, and the dis- 
tribiitijn ot commodities facilitated, have been passed 
in leview. Hut th» adoption ol any given line of 
^action is ncA a simple matter, and it is most imporlant 
to guard against the danf^ers which must inevilablv 
follow on hasty or hapha/.<u*d measures. It is neces- 
sary, ^therefore, to gallier all the information avaiLd)]e, 
’toi>l*ike the best <idviee money can procure, and to lay 
(lovvn definite and comprehensive scheme of indus- 
trial progress. One mode of evolving a [programme of 
this kind tvoLild be to hold annual conferences ol all 
the high oflicia's eo^ncerned with inihistries in India, 
*on the lines of the eonferenee of the registrars of co- 
operative societies. 

Such a g.ithering would also enable provincial 
(kpAitments to derive benefit from each othei ’s 
experimental work .iiid would possibly [irevent a eertain 
amount of reduplication of l.d^our, which, uiidei 
present conditions, is inevit.ible. A corollary to this,, 

' This docs not involve any kind (;f piolcction. Shkc the^lnilk 
#of lh(^ commodities impoited into India is Ic'ss than the bulk of those 
expoited, shipping freights from most Kuroptiin countries |o India 
aie loually cheaper than tliosc from India lo Em ope. Some articles, 
•such .IS Belgian salt-cellars, aie actually brought fiec of charge as 
balliht Tins meafls tb.it the impoikd article is subsidised as com- 
paied with the Indian .irliele that li.is to payffr-eight fioin fi'iland 
ccuties to the sea-poib. 
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plan woiild be the deputation of selected officials from 
the provinces for training in the Department of 
Commerce and Industry of the Government of India. 

The circumstances of the lives of no two men are 
ever exactly alike, and yet there is much to learn from 
the experience of others. It is the same in the case of 
Governments. The Indian Department of Industry 
should, therefore, study, as the pioneer statesmen of 
modern Japan studied, the industrial history and 
actual conditions of other coiintiies, analyse all the 
factors in their progiess, and see 'where if is possible 
for this country to imitate them. The recpiisite in- 
foimation has never been collected from an Indian 
point of view. It is available neither in libraries m^r 
in official records. To arrive at the exact da<a 
required, a commission, composed of [versons fully 
equipped with a knowledge of local conditions, must 
be sent to the countries whose economic development 
liears ^ome analogy to that of Iiuha. 

'Idiere are two m particular which could furnish 
valuable object-lessons. 

The first is the little state of Wiiittemberg in the 
German Empire, where the initiative of the Govern’- 
ment, supported bv the hearty co-operation of the 
people, sufficed, in a single generation, to transform a' 
purelv agricultural country into a highly developed 
industrial state. Fifty years ago Wiiittemberg main- 
tained With difficulty a'large rural population. It is 
now oije of the most thriving industrial communities 
on the continent of Europe. Its industries are carried 

on by a people who, liftv years ago,, .were entirely 
* * * . * 
devoid of meclwical knowledge, and who, in taking 

to thej?e industfies, have not abandoned the cultivation 
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of the soil. On the contrary, their agriculliire Ii.i^ pros- 
pered through the growth of a working class in their 
towns and villages. The prime cause of this astonish- 
ing revolution wms the eythusiasm of one man, the 
illustrious Dr. Von Steinheiss, who, inspired by the 
accumulated wonders of the London Exhibition of 
*1851, persuaded his (Government to adopt measures 
which accomplished little short of a miracle.^ lie 
was instrumental above all in the organisation of a 
Board of Industry, which “takes care, while encoiir- 
aging privafe enterprise, never lo supersede it. It gives 
advice ; it advances money for the establishment of 
industries ; it introduces schools for teaching trades ; 
it sometimes starts industries itself, but alwa\son lines 
which eventually lead to the absorption of these indus- 
tries by private enterprise in the form of companies 
or associations .... It has managed to introduce 
industries into given localities by sending skilled 
workmen abroad tcii .icquire a knowledge of new 
methods in trade and agriculture, who, on their 
return, go about towns and vilkiges, giving instruc- 
tion, and by introducing foreign workmen and 
iifetructors/’ ‘ 

In the earlier period of his labours, Von Steinbciss 
was driven almost to despair by the apparent hope- 
lessness of the task before him. “After ten years'* 
exertion," he \taates “ I was of|en tempted to dty.ibt 
df an^ practical result would ensue." But he perse- 
vered and succeeded. * •• 

^ No less suggestive is the examplt* of Japan, where 

^ Rdf'ort of the Rcccs.s Com mitt ce on *i Ih’^irlmenl of 
tiire and Imlnstfics in Irdaiid (Browne and Nolnn, Dublin, pp. 01), 112, 
255, et $€(].) 



GENERAL INTRODUCTION. 


Nxvi 

agriculture was almost lire only important industry 
till 1868. That year marks the commencement of a 
new policy under which the' comnrercial and indus- 
trial interests of the countrv h.ive been aided by lavish 
expenditure on technical education, bv the dissemina- 
tion of useful intelli^^ence, and by the sub' idisin^ of 
stru^^lin^ industries. 'I'lie Government made a bcLUn- 
nin!4 in 187l^ with the establishment of a silk lilature, 
lollowed by a woollen lactory, two cotton-mills and a 
mill to utilise waste silk and cocoons. Ten spinning 
I'j’ants, of “2,000 spindles each; were .ilso procured Irom 
Kn^dand and made over to pi ivate individuals on the 
hire-purchase system. It was the (b)veinment that 
pioneered the manulaetiiie of cement, ^la^s, soap, 
paper, paint, t\pe and machiiury. 

The setting up of model fae torus did not e.xhaust its 
/eal. Experts wei e eleputeel to tour all over the ceiuntiy 
to encourajee inelu''trial enterprise by lec tines and prac- 
tical dennoi stra'iops Techmcil laboratories were 
cstablisheel, and merchants, mannfacturers and stuelents 
were sent to torc^n countries to study new arts and 
trades, and to investi^^ate commercial and industrial 
problems. Special pains were also taken to arrange 
freeiucnt exhibitions al home, and to participate ot'ii- 
c allv in all those instituted abiu'ad. 'I'he latter course, 
m particular, h IS conti ibuted not a little to the deve- 
lopment of the expoit trade. Take the? single example 
of porcelain : “ Ep to the time of the London Exhi 
bitioiv in 1862", the civili-ed people of die West were 
as Ignorant of |apanese art as were the artists of the 
eighteenth century of the Elgin marbles. But ,Vince 
thc*!^ it has been tlioroughly advertised by means of 
the exposit’ons of Paris, Vienna and Philadelphia, 
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The ‘ Japanese court ’ in wHiich carel'ully selected speci- 
mens were displayed, attracted the attention of all 
true lovers of art, and h great variety of ai tistic pro- 
ducts have since found thj^ir way to the cities of both 
Europe and America 

Local authorities followed the lead of the Imperial 
•Government with enthusiasm, and vied with one 
another in the establishment ol technical schools and 
laboratories, the organisation of exhibitions, the hiring 
^out of costly inachineiy, and the adxancing of loans to 
the promoters of^novel enterprises. The Local OtTice 
Kyoto, for example, set up a dveing factory, a model 
weaving-mill and a research Ldioratory for ceramics, 
dyeing and soap-making, and also sent a number of 
wt-avers to Lyons to learn improved methods. 


' Vcijin) PiK), Tniu<>itioii tit Jaf'aii ( 1880) p. 48. 

* For fiiilfter details sec Jiipiin in ///<• 0 / the J'loeii. 

fifth Century, published by the Japanese (Jovei iiineul p.oiui.Mi, 19(I4), 
^ ^pp. 404 sc-t/. • 
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WEIGHTS. 

80 Tolas = I Secr~2*0{) lOs. 

40 Seers=l Maund = 82*28 lbs. 

MONKY. 

12 Pies= I Alina 

10 A mi. IS — 1 Rupee 

15 Kupees=l Fomul Sterling. 

NOTE. 

Except where the contrary is expressly stated^ 
the population statistics given in this work are those 
of the Census of 1901. 
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CoTTox — T hk Mamd IxDrsrKv. 


NotwithstaiicliniH (he revolution elTected bv 

steam in tlie cotton industry, Iiand-\veavin][j still holds 
•its place as 4he*prei^ier h<indicr<ift of the Punjab, as of 
the rest of Indiaf and pia^ades no less than five per 
cent, of the population ^ with their daily bread. 

The followiiij^Mable ;^nves the number of the workeis 
in^selected distnets in 1901 : — 


Si.ilkot 
Hoshi.ii pur 
JuiJuiidui 
Lciliotc .• 

Amritsar 
Lihlliiaiia 

Delhi 

• 




Gui^.KJlI 

. 18,704 


(12, 082 

Sliahpui 

. . 27,0GO 


. 47,788 

Jhan.i,^ 

. 24,409 



IMoupL^omei y . 

. 18,752 


, 40, 105 

Multan 

. 33,oO(J 


. 19,914 

Mianw.ili 

. 10,382 


'Fhe weaver cLiss includes a small pioportion of 
recruits from the lower orders of the population such 
as^Meghs, Modus, and B.irwalas, Churas and Chamars, 
and fn the Delhi Division, Dhanaks, Kohs and others ; 
l^it the majority are Mohammadan Julahas or Paolis. 
Successive waves of Kashmiri nnmigr.ints h.ive passed 
over the Punjab, leaving large colonies m Sialkot, 
Gujranwalla and Gujrat, but isiTlaled grou[)s of these 
deft aVtisaOs are found much further alield. Thc^ do 
the best work for which Amritsar is noted* and 

•- _ _ _ _ _ __ _ 

^ 'llhc total nunificr of cotton spimiers, *vcavcrs, etc., with their 
dependants, came to 954 ,'.H)i in 1901 . Of tlf^st, 32:^,944 were 
workci s 
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Liidhiafj.'i owes not a little of its prosperity to tlieir 
inlierited skill and' industry. 

In (he eastern districts, the Jiilahas constitute a real 
caste, but further westwards, distinctions of race tend 
to disappear. Khokhars and Pathans, Mirasis and 
l^ajputs, and even needy Sayyads are found plying the 
weaver’s shuttle for (heir livelihood in Jhang and 
Multan. 

The local varieties of hand-made cloth are legion, 
but only the chief ones need Ix' mentioned. The 
commonest is klidddiir, a co.irso white 'doth with <t 
supple warp and weft, whieh is made in almost every 
village of the province. The co<irse Narn of the 
Punjab mills is gener.illy used for it, but in many 
districts, especially m those of the Delhi Divisifin, 
much home-spun material * is also woven for the 
eiiltivatixs' own wear. In the K<mgra district, and 
also ill the larger cities, such as Mult, in and Amntsai, 
the local production of Iduiddar is not equal to the 
diauand .and it has to be imporled. The next most inn 
portant fabrics aie /////g/s <ind /^u/Zv/s, or turb,m cloths. 
The former h;ive a border on one side only, and have 
coloured and gold-embroidered ends. The latter havi* 
a double border but no ornamental ends. Bol'n are 
well known as the speciality of Ludhiana, but they a-, e 
also made in the surrounding countrv as w'ell as in the 
Jhang, Shahpui, Multan and Alontgomerv districts. 

A7/bs is a ('oarse siuff, plain or cheeked, with a 
double warp and double weft, and is generally used 
for wrappers m the winter, and foi bedspreads. Siisi 
is a smooth cwenly woven cloth with stripes of all 

' II.iiKl-spiii) > If. I is used foi w.irp .is well ;is woof or loi w'oot 
onl\. The ptice of 1 to \\ seer is one rupee. 
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colours^ chiefly iiKicle women's trouse’s. !t is 

produced in most of the imporhifit wc.ivini;' districts 
such as Hosliiarpur, Amritsar, vSialkot, Jhang, Shalipiir 
;ind Multan, but thetlemaud hu- it is rapidly declining. 
[i(ib)oon IS really only a species o\ khcs with checks or 
stripes and with a double w<irp and welt ol diflerent 

• colours. A smooth evenly woven v.iriety of gn/u ee// 
Called g/'/Zg/////, suitable for shirtings, with a single WMip 
and w'cft, is also made in I>udhian<i and other places. 
Both kinds are giving way to Bomb.iv checks. 

'The prmf:ip<M ce»tix‘s of tin* industiv m the Province 
will now be sur\*eyed. • 

Stai ting with the Si.ilkot di^ti let, m Si.ilkot City itself 
there arc* 000 looms, of which belong to KunIi- 
n^iris and 200 to julahas. Gondal Chami has oOO and 
Hail and Juggo Chak luive J50 each, d'he industiy is 
in a bad w.iv, especially in the lii st-iumied place, w'here 
a number f)f weavers h.ive set their children to work 
as masons oi- carpenters and even as unskilled dav- 
labourers. They would welcome a school to teach 
prolitable industries to the rising generation. 

Bat. da, with 150 looms, is the only locality of note 
141 this connection in the (Pirdaspur district, where 
the craft is, on the whole, woise otl th.in even in Sialkot. 
?vt one time much /v’/mde/nr w\is rxpoi ted from this tract 
to tlu* Kangia Hills, but the tiade has long ceased.. 
The Iloshi.irpur district, on the othei hand, sends large 
^c[uanlitics of this stulf not only*to the* lulls, but .ilso to 
Pesfiawxir and even Afghanist.ui. Tim mo^t impoitant 
centres of its weaving tiadc <md industry aie Jaijon, 

* Khijnpur and '^'anda. 

\Vestward in the jullundur disfrict,* 150 looms %ach 
are found m Kahon, Kartaipur and Nftkodar, where 
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a'ncl ffabrooiis are fumed out for export to 
various places. The hJuuhiitr of Nakodar in parti- 
cular boasts a spc’cial reputation fortpiality, and, until 
Alimedahad cloth took the tiekl against it, liad a 
market as far as Sukkur and Shikaipur in wSind. 
Jullundiir is now losing its trade even in lu/igts^ so that 
many weavers from Ivahon have emigr.ited to Ludhiana, 
where they get better wages. Ludhiana Cilv has 350 
workeis engaged in the manufacture of /////g/s and 
pdfkds for the Indian army, but the demand for its 
manufactures still exceeds the supply. 4n 'fact, a good ' 
many of the so-callcd Lridhiana lungis " are reallv 
woven 111 Hoshuirpur and Jiilhmdur and imported here 
only to be embroidered and tinished. The cloth in- 
dustry of Iwidhian.i has, however, declined on t/ie 
whole, as its drills and gn/uvez/.s, tor which also it used 
to be noted, arc retiring belore the products of the 
Hombay mills. Its si'isi has long disap[)eared. Though 
the sepoy still glories m his “ Ludhiana hiiigi,” his 
wile has aban(k>ned the ,s7/s/ she wore as a girl for the' 
more attractive patterns of imported chintz. 

Lahore need only be mentioned as having close on 
900 weavers, according to the census of 1901. Amritsi-ir 
City has 300 looms, and J.iiuhala, 11 miles olf, loO. 

In the L.ihnda tr.ict, Khush.ib possesses 'IGO loomk, 
and Giiot (Shahjiur) 170; m both these jil.ices the 
industry seems to thiive moie than m any other loc.ihty 
m Tie Pim|ab. Thoi'lgh the number of weavers is 
increasing, the oupply is not yet equal to the demand, 
and every yard of khaddar woven is immediately 
bought up for export to the frontiyr districts and 
Waziristan, Jihera* another centre in the same district, 
has lioO loonis and is noted for its khc^. 
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Tlie three tahsil towns of.the Jhan^ distrrct— Jhan^^- 
« Ma^tlhana, Cliiniot and Sliorkot, liAve GOO, 325, and 
80 looms, respectively. Here the industry is fairly 
stable in spite of the* fact (hat here as elsewhere tlie 
liner imported fabrics are making headw.iy. At one 
time (here was a brisk export of kluuUUir to Afi^h.im- 
♦dan, Khoras.m, etc., but the demand has very much 
dfci eased of late }ears. Still further south, in the 
]Mont, 5 j;omery district, the 200 looms at Pak Pattan and 
the 100 at Kamaha are by no means as busy as they 
uii^^dit be. The* onlt centre of note m (he iMianwali 
district IS Mari-Ivalaba!.^h oiT the Indus, with 480 looms 
m Kalabagh and 300 on the other side of the rivxa’. 
Verv durable klics and siisi of special desi^tus are 
W(i\X‘n here not only lor loc.d consumption, but for 
export to the frontier districts and beyond. Com- 
plaints are, however, frecjuent that Manchester is cut- 
ting into tilt' trade. 

The indiistrv may ^le described as tlourishm^ m the 
^liiltan district. Multan City has 1,500 looms and 
forms with Delhi, which has an ecpial number, the 
largest cotton weaving centre in the Province. It 
exploi ts its Illinois eastward to the Punjab districts, and 
its susi to Kohat, Bannu, and other pi. ices in the 
l^jrth-West Krontiei Proviiuv. Chequered saddle- 
cloths and other fabrics are .ilso in.ide at Thatta ^ 

Paolian, Talalpir and Obaona m the same district. 

% • 

, In the opposite corner of the province Ihert? are 
360 looms in Rewari in the Giftgaon d^:*trict. 
About 200 of these belong to “ Multani Julahas," 
descendants of eminigrants from the Western Punjab, 
and the rest to Kabir-bansis, Kolis, Mirki-Bagris, jfnd 
other castes of a more southern origin?^ The chief 
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local manufacture is that of pccJiy a kind of line 
tiirl)<in (3 inches by 16 feet, used as an under-t urban 
in Kajpntana as well as in the Punjab. It is generally 
sent to Delhi, where it is also produced, to be bleached 
and fringed with gold tinsel and then exported. 
Besides this, a turban of somewhat greater width is 
also woven for export to Indore. English varn of 40 
to 200 counts is used for (lu‘se fabrics, ddie looms 
are very sin. ill and the Ludhian.i oi’ Kahniiwan i^old 
machines ’ might no doubt take their place w’ith 
advant.ige. The local Jul.ihas <iri intelligent and ma< 
be persuaded to adopt co-opeiative 'methods. 

The h.ind-loom mdustrv h.is now' been reviewed in 
the tvpical districts. The condition of the we.iver 
is in all places, even where there is a nourishing tgide 
in his goods, miserable. He is everywhere ignoiunt 
and imi'ioverished, .ind earns a b.ire subsistence for 
himself and his family by .i h.indicraft whi'eh is becom- 
ing less and less prolitable everv day. He is almost 
without exception under the thumb of the capitalist. 
Even if the varn he w'eaves is Icg.illy Ins own, it will be 
found that he has bought it on ciedit from .i shop- 
keeper tow'hom he is bound to sell the hnished produ.ct. 
In rare cases, as, fijr example, in some of the villages 
of the Sialkot district, he may be found w'orkiMg 
independently with his own little ca[uta1 ol Ks. 10 or 
jo, but, as a rule, he is only a labourer woiking up 
hi^ customer’s materials. In Multan, Mi. mwah and 
LmUiiana he ir said to earn from four to tw'elve annas 
a day, but in Hoshi.irpur his profits never go beyond 
eight annas, wdiile in (jurdas[uir and Jullundur they aie 
refa:)rted to be/<is low' as from three to four annas. 

1 Sec under IdiscI in Cli.ipter XVIII. 
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It is, however, over hall a coiiturv since tlie unequal duel 
- between the hand-weaver and the power-loom be<4an. 
The former was cheered at the very start with dismal 
[nophecies of speedy fuin ;^but, starved and despised, 
he continues to show a vitality that is little short (d 
marvellous. The causes that (end to keep his ancient 
(*rafl alive deseive considei ation. Some of these causes 
ai f to his advan(a,^e, while olheis .ire hi^ misfortune. 

1. Theie is, in the lust pl.U'e, .a general belief th.it 
hai^ -m.ule cloths, thou.<;h roni^her in texture, are more 
lasting than flu' products of the mills, and that it pays 
to use them even iT they are*more expensive. In fact, 
their very coarseness is held to be .i proof of strength 
,ind dur.ibilitv, an opinion which is perhaps not quite 
jnstiliable. 

It has been shown, however, th.it in spite of this 
belief, f.ishions are ch.inging and the general rise in the* 
standard of*cointort .unongst the .igricultiiral classes 
IS all in favour of ^he softer .ind more attractive 
Vtuported article. 

2. I'he ordinary pit-loom or A7///(h// c.in we.ive suc- 
cessfully any low-grade v.irn, null-made or spun by 
thu cultivator’s woinen-folk in their leisure moments. 

In this respect it is supi‘iior not onlv to the power- 
lor)iu but .ilso to the tly-shuttle loom, both of which 
recjuire good y.irns. ^ i 

3. The thiiai point in the h.uul-loom weaver’s 

favour is that there is no limit To the designs he can 

• ^ 

’ produce. He is in a position to c.iter«for special^and 
limited m.irkets, with which he is l.miili.ir, ,ind where it 
\\\)ul(J not p.'iy th^' power-loom to compete. 'Fhe demand 
for Ludlu.ina luiii>is is greater th.in tlie s^q^ply. Why ? 
Because the cost of m.ichinery to weave* the vaitous 
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borders wanted for tliein would be prohibitive.^ It is 
the same with the pjili of Rewari, the klics ol P>hera 
and the fancy cloths of Khiishab. If the checked 
fabrics of Gnjrat and Multan are'being driven out, it is 
because the craftsmen do not weave new designs, and 
the few old ones they have are being copied on a large 
scale on the power-looms of Bombay and Manchester/ 
4. The hand-loom weaver, esjiecially when he liv'es 
in a v’jllage, eiijovs :idv<inlj!^cs tiuit compensate him, to 
a certain extent, lor the ditlerence between his earnings 
and those of the factory hand. 'He 'live^ in his own 
house, surrounded by his '‘family and relations, who 
help him in his work, and only those who know the 
home-loving Punjabi can realise how much the Julaha 
values the privilege of slaying at home. There is a 
flavour of independence about a craft which permits 
you to take up your work or leave it when you like. 
The weaver can pack up his loom to least at the 
weddings or to weep at the funer.iks of his friends. This 
habit of mind does not lead to efficiency, but then he 
IS not ambitious, and so long as he gets the verv 
little he needs to kecj’i body and soul together, he is 
content. 

^ Not only h.i\c clobbie in.ichincs been found sinliible lor h.ind- 
v'caviiij^ in the soulli of Indi.i, but even jacquard harness is now 
employed to weave the complicated patterns found on solid bordered 
cloths of tile better varieties. 

2r. The example of WurteirJ^erj.^ proves that the manuf.icture of tiic 
hi'^hest cl.iss of goods can be earned tm with hand-looms, notwith 
standing the compeCtion of machinery, by a iiiral population engaged 
part of their time in agriculture. Beautiful table-cloths, and white 
and coloured linens of suiierior design for borders, are a speciality 
the village of Laichingen, winch exports them to Ameiica and'other 
forcTgn lands, (AVees-s Committee's Report on a Dept, of A ^r. and Ind. 

in IrcTandy 1896, V 
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It must be noted, howexpr, that the weavef’s ability 
, to lay aside his work at anytime without loss (his total 
capital rarely goes beyond Rs. 20) is not without some 
advantages from an Economic point of view. In the 
rural tracts, where the greater part of the weaving 
community of the province live, labour is getting very 
•scarce and commands high wages, especially at harvest 
tftne. The weaver oficn turns his hand to agriculture 
and earns a little spare cash by cutting the crops of his 
customers.^ 

• 5, It is Ifis fnishfilune to be tied to his handicraft 
by the strong bfmds of Custom. The sentiment of 
caste is weaker in this Province than in other parts of 
India, but the inherited traditions of long ages impel 
?i man to follow on the path of his forefathers. Thus, a 
weaver will be content with far lower prolits in his 
ancestral calling, than he would in any other. It is 
true that th<?se traditions are slowly melting away under 
the inlluenco of chai^ging circumstances, but they are 
^ Still a force to be reckoned with by the administrator 
and the reformer. 

6. Finally, in addition to the above facts, it must be 
remembered that the Punjabi weaver is notorious for 
his stupidity and ignorance. It is seldom he can count 
b?yond twenty. Nothing short of starvation will 
compel him to use his scanty brains to^ think whether 
he cannot take up a more proli table trade than the one 
i]i which lie was born. 

Regeneration of the ]Veaifer , — The •movemei^4 to 
improve the lot of the weaver is of recent date and 

^ Hjind-weaving if an important subsidiary industry in agricultural 
Japan, being chiefly practised by the farmer’s wifg, and daughters. 
380,000 women and 6,000 men were engaged in it in iao7. (Shim#oka 
Japanese Agriculture, Tokyo, 1910, p, 8J^.) 
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owes its' present force in , no small measure to the 
efforts of Mr. Cliatferton in Madras, Mr. Churchill in 
Bombay, and that nnyieldini^ champion of Indian arts 
and crafts, Mr. Havell of Bcni^al. ^ Since the beginning 
of 1907 the Punjab Government has given special 
attention to the promotion of hand-loom weaving 
within its jurisdiction. Its sympathy has already taken 
practical form in various directions and the vein of its 
goodwill shows no signs of exhaustion. 

It has been shown that the weavers form a consider- 
able section of the population. ’It is also true that' 
as a class they are stupid, ' ignorant, physically weak 
and overwhelmed with debt, and therefore amongst 
the lirst to fall when famine conies on the land. Even 
if some of the remedies now proposed may not be 
wholly consistent with the stern maxims of Maltluis or 
of Ad, mi Smith, ^ thev can still be defended on the 
broad ground of humanity .as being precautionary 
measures of famine relief. 

-operation.^ The most important step towards improvement will 
'^be the wide diffusion of the co-operative principle, 
justly c.dled “ one of the great industrial discoveries of 
the last century.” The we.iver is in the clutches of the 
money-lender and does not hope to be free of him till 
death. His bonds of slavery are huge debts, capable 
of enforcemenl- if he atteinjits to tr.insfer his custom 
elsewhere.” He knows that whatever he earns beyond 

his barest necessities must go to pay off an ever- 

n ^ . 

^ “ Economic truths and economic principles which are true in 
En^^Iancl at the present time are not pcrpetu/il. They were nbt 
true for her a hundieci years ago, and they may not be true for 
her hundred' years hence.” (Lees Smith, Slndms in Indian 
Economics, p. fl.) 
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increasing clebt,^ and the, natural eonsequeiTcc is that 
he has no ambition to improve ‘the quality or the 
output of his cloth. The regeneration of the weaver 
cannot, therefore, b(* hoped for until a system of cheap 
and yet not unlimited credit is substituted for the 
present arrangement. 

• Progress must, of course, be along the line of least 
fesistance. Localities such as Rewan and Ludhiana 
should be selected, where the craftsmen aie not 
all badly off or divided by bitter feuds, and have 
*some inteltigent lifaders amongst them, whose sole 
ambition is not ^ to becoifie slave-drivers themselves.'' 
The societies might be on the lines of the Hig Con)ee- 
veram We<ivers’ Union, ^ and, in addition to lending 

1 Much has been said of the bciichls conferred by Ihe Swadeshi 
niovciiieiit on the vv’cavci of Eastern Bene.il Aecoidini^ to Mr, Giipt.i, 
however, ‘‘ we lind that alllnaieh llie impetus impaited by tlie 
Swadeslii mofcincnt lias not yet resulted in an\ inaikcd improveinciU 
in the iihiterial condition of the weaver, }et eniti priMiij^ shop- 
kecpeis ,ind wholesale (^‘aleis in couiiliy-inade cloth have m.ide 
•quite decent prohts out ol their buMiiess. I tlnnk the leal e.\planatiom 
is to be found in the fact tliat only one anna of (lie wcaveis ol Daec.i 
town are fiee tiom the clutches ol the Mahaj.iiis, .ind llic le-^l are, 
steeped 111 debt, and receive arliliei.d waqe^ lixed by then cieditois, 
tl^e Mabaians, They, theieiore, do n<<t eai n inoie tli.in two to tlueej 
anna'ia day.” (Mr. (E N, Gupl.i’s Rchnrl nii llu'Jndiislnc^ an t 
of East cm Bengal and Assiim-, 1907-hS, i> 1 1.) 

* “Jn the Agricultural .Societies of Uieimany, which aiealloii the 
Kaflcisan system, Iheic is practically no shaie capital. The money* 
will] which they conductUien opciatioiis consists entirely of depc-sits. 

A beginning is made b} a few of the n%ro impoitant and wcIl-lKj-do 
•men oi the district placing money on deposit. When once the piocess 
has been set III operation, their example is lolIi»vcd Ihiougl^out the 
country distiicts, and the peasant invests his s.ivings in tlie*agiiciil- 
Jural societies with as much conlidenee as if tlicy were Goveinmeiit 
seciiwties ” (Lees S»iith, u/. cit , p. 112). This was the course f( llowed 
in the case of the 13ig Conjeeveiain soeiet^'. the Bombay Viesi- 
dency, however, a few deposits made by llie mein^eis .ind a corres- 
ponding loan from Goveinincnt form a very iisu.il bgginning. 
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small sums of money in exceptional cases, they might 
themselves buy yarfi for sale at cash or slightly higher 
credit prices to the members. There might also be a 
common warehouse wheix the 'cloths woven by the 
' members could be purchased and stored for sale on 
commission. The weavers should not be debarred 
, from selling their work to outsiders if they choose to do' 
so, provided they do not give them more favoiirabre 
terms than those given to the society. The goods 
bought by the warehouse could be appraised by a 
committee who would also be responsifile Tor advertis-’ 

f I 

ing the stock and sending out books of patterns. At 
the start the financing would have to be wholly by 
borrowed capital, and as the weavers themselves would 
not command credit, a few public-spirited gentlemen' 
of means might be associated as members. The ulti- 
mate aim of the society, however, should be to build 
up by thrift a capital of its own. Every weaver, for 
'example, might be made to take yp as many shares of 
!Rs. 10-8 each as he has looms, and pay them up by 
'84 monthly instalments of two annas. The direction 
should be in the hands of a pauch or committee of 
the members, but if there is a danger of factions of 
rich and poor springing up, an outsider of weight 
would have to be appointed president, and in some 
cases a paid manager, not a weaver, may be desirable. 
Lastly, as the aim of a co-operative society is not only 
to improve the economic condition of the members, 
but to raise th(:ir moral standard, there should be a 
strict rule against admitting to membership anyone 
jwho does not bear a good characte'/. Governmenf 
'might supply stxh societies with new looms, etc., for 
/trial, free o/ charge. A society of this kind, once 
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established on a firm basis, ^might invest in a warping, 
sizing and beaming mill, and othcT improved appli- 
ances of its own. It might also arrange for the sizing 
of warps by specialist's if necessary.^ 

Before inducing the weaver to invest his very 
scanty capital in ^Mmproved " appliances, it must 
not only be proved that the improvements are 
gwuiine, but it must also be ascertained which of the 
appliances are best suited to local circumstances. 
This can only be done after patient and careful 
trials by experts! There are, for example, a great many 
looms on the marKet, all of which have their merits, 
but what is a merit in one part of the country may 
be a defect in another. A loom may be discarded 
by Madras, because the foot-action is too heavy for 
the puny legs of the Telugu weaver, but it may be 
appreciated by the sturdier Julaha of the Punjab. 
Again, a picking arrangement that will work admirably 
in a moist province I^ke Bengal,^ might be quite out 
eff place in the drier climate of the Punjab plains. 
A central research institute and school of weaving 
is therefore a necessity. The province already 
possesses an efficient school of weaving in the Sir 
Louis* Dane School at Ludhiana, which could be 
taf<en over by Government to form a nucleus for 
the proposed institution. The teachi^ig department 

should be run .on strictly commercial lines, except 

<• 

Th«re are five weavers’ societies in Bengal, foui in the Bombay 
Presidency and thtec in the Mysoic State. Smalfsocictics at^piiam, 
Kala Afghanan and one or two other places have already been started 
iit the Punjab. ^ 

* Ttte importance of climate as a factor in cotton weaving, is 
practically beyond dispute. Sec the discussion on th^ subject ijj^ the 
Report of the All-India Weaving Conference at Madras jn 1908, 
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that it should not be allowed to encroach on the 
markets already \?xploited by the local weaver. It 
should be provided with all the better kinds of looms on 
the market, with complete sets (tf warping and beam- 
ing machinery, etc., and there should be textile experts 
on its staff to test the comparative merits of these appli- 
ances and suggest improvements. The institute might 
also employ a qualitied dyeing expert, who should mAke 
experiments with the various vegetable and mineral 
dyes in the market and teach their use to the pupils of 
the school. It would also be his businc-ss to test the 
various kinds of sizes '' locally used and to select the 
best for such of the new looms as might be approved 
by the textile experts.^ 

Several District Boards have already sent weavers to 
the Sir Louis Dane Weaving School, Ludhiana, paying 
their travelling expenses, and it will not be difficult to 
persuade them to offer scholarships tellable at the 
institute to intelligent young pien. The more suc- 
cessful pupils of the school would be available fof 
employment as weaving-masters, while facilities could 
be given to others for obtaining improved looms on the 
hire-purchase system. ' 

The Central Institute should have several peripatetic 
sections moving over the Province with their looms 

^ Inslilulions of this kind arc alic.icly iv. existence at Salem 
(Madras Piesideney), Serainpi le (lieiigal) and Bai.i Hanki (United 
Provinces), The staff of the Serampoic School consists of a Uiiiopean 
prin^'pal, an assistant piincipal, a drawing master, a jobbing mech- 
anic and four pupil-teachers. There is no dyer nor any laboratory 
attached to the scIkjoI. The initial cost was l\s. 75,255, and th^ anntial 
rq.’uiring expenditure is about Rs. 35,000. The initial cosc of the 
Bar;* Banki School was Rs. 15,500 and the recurring expenditure is 
about Rs. 10,000. 
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and other machinery, ai\d stopping in * te*mporary 
' buildings at each favourable centre for a siifticient 
length of time. The Department of Industries has 
already sent njiind tfavelliiig exhibitions of looms to 
some weaving villages, such as Bham in the Gurdaspiir 
district. These have not been very successful so far, 
J:)iit some valuable lessons have been learnt from their 
failure. 

1. Careful inquiries into the local conditions of the 
villages to be visited should be ni.ide in advance, and 
those shoulc^ be*avoh:led where the weavers (a) do not 
use niachme-inacfe yarn, tvhich alone gives good re- 
sults oil improved looms, (/;) do not work for the 
general market, or (c) are partially agriculturists. 

• 2. The School should be armed with orders from 
Government departments, as well as from respectable 
wholesale cloth- dealers, for such goods as can be made 
on improv?d looms by the weavers of the village. 
This will do more t(^ attract their attention than the 
fnost eloquent professions of sympathy with their lot. 

3. The School should have funds to engage local 
weavers as employees to work the looms. 

4. After the members of the school have settled 
down and discovered what they can do with the local 
fashions, an exhibition, combined with a competition 
in weaving in the styles of cloth ^^opular in the * 
neighbourhood,* might be held to demonstrate the 
ijuperiority of the new methods. 

After remaining abroad for a season,*the hrst J’»atch 
of sectional instructors should return to headquarters 
and ;another g<9 forth. This sysdem will keep the 
central establishment in living touch w^th the weaving 
industry of^ the Province ai^d put the r^suUs of its 
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researches to a constant , and thoroughly practical 
test.i 

Agencies might be established in connection with 
the Institute and its branches on the lines of the 
depots of the Sir Louis Dane School at Ludhiana, 
to obtain orders, not only for the school, but for 
other weavers as well. It would be their function tc 
study the market and keep the weavers informed of its 
requirements, thus acting as connecting links between 
the producers and the consumers. The need for such 
agencies is, however, less urgent than is supposed, 
since the ordinary weaver, as has already been noticed, 
is in debt to the village shopkeeper and dare not sell 
his goods elsewhere. 

An alternative proposal is for Government to estab- 
lish factories in connection with the weaving-schools 
where weavers, independently or under contractors, 
might work under supervision, and their work be hall- 
marked with the approval of the .school authorities. 

The hand-loom weaver has a good but not aii 
unlimited market ; hence he will find it difficult to 
sell his cloth if the output is increased very much 
beyond what it is now. If the efficiency of the wearer 
class is increased, its numbers must proportion- 
ately be decreased, and openings in other trades, 
such as wool-jveaving, carpentry, etc., provided for its 
more energetic and enterprising members, by settingup 
small industrial schools at weaving centres. There is 

n 

a gre^at dearth of skilled labour in many trades which 
the overflow of the hand-loom industry might well 
help fo remove. Manufacturers everywhere say- they 

' Jt must be .mentioned that in the Madras Presidency peripatetic 
weaving exhibitions have proved a total failure, 
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could easily produce and s^ll twice what they^do now, 

^ if only they could get the labour lh(?y want. 

Govermnent might also enc<iurage private philan- 
thropic and religious*bodies in their elloris to ameli- 
orate the condition of the weaving community. 

This has already been done in the case of the Salva- 
tion Army, whose weaving school at Ludhiana was 
started in November 1908 with the object of being 
not merely a school of instruction or a factory for 
the production of cloth, but, so far as possible, a 
Central heart* an*d held for the promotion of the hand- 
loom weaving industry of !he Punjab.’' In addition 
to the free occupation of the Ludhiana Fort, the Punjab 
Government has granted it a donation of Rs. 2,800, a 
loan of Rs. 5,000 at per cent, interest, and a subsidy 
of Rs, 8,000 for one year.^ It was, perhaps, tlie 
military guise of the instructors combined witli the 
forbidding e?cterior of the school that frightened away 
the fu st batch of distrj^'t stipend-holders, and still keeps 
•ttic weavers of Ludhiana itself at an awed distance. 
The missionary character of the Salvation Army, 
however, has probably most to do with this attitude 
on* the part of the people, in spite of the fact that 
proselytism is not an object of the School. 

The institution is now fairly flourishing and promises 
to do good to the hand-loom industry o# the Province. 
Like the one at Bara Banki, how^wer, it must take Jo 
v^eaving finer grades of cloth, with better designs than 
the weaver can produce untaught, if if is to bet'orne 
really popular. 

The Arya Samfij of Sialkot is showing great activity 
in the improvement of the Megh \\\*^^'ers of ^tlie 
^ This subsidy has subsequently bcqji renewed for year. 
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district, and some assistance might be given to enable 
it to introduce improved implements amongst them. 
Further, the great majority of the weavers of the 
Punjab are Mohammadans, and when their more 
enllglitened co-religionists awaken to their needs, help 
of the same kind will have to be given to them also. 

There are about 200 weavers amongst the 15,000 
prisoners in the Punjab jails, and they are chiedy 
made to do their hard labour on improved looms — fly- 
shuttle, Thakrabs and Salvation Army. The jails, in 
fact, try every promising invention in 'the ordinary 
course of business. It would be an advantage to the 
public if the Department made experiments in the 
various kinds of sizes " also, and published an account 
of all its weaving operations in the annual reports. 

We now come to the question of improvements in 
the various processes connected with weaving. The 
subject is one for specialists and little can be done in 
a work of this kind beyond indicating, as far as one 
can, the balance of expert opinion on the subject. ' 

At the outset the inquirer must discard the popular 
belief that the improved loom is the panacea for all the 
ills of the industry. The loom is a very important imjile- 
ment to the weaver, but it is not everything. There 
are many questions regarding the processes before 
and after weaving that are of equal, if not of greater, 
consequence. 

It is important that long warps should be used on 
fast i')oms of any description, as otherwise the delay 
caused by connecting the short threads with each 
other, largely diminishes the advantage. The present 
system, under which the weaver uses short warps 
prepared by himself, causes waste of material as well 
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•••• 

as loss of valuable time, even on the conhti^ loom.^ 
** The old hand -loom is in the -possession of the 
poorest weaver, and it is capable of weaving anything 
that Iniman skill can^hink of. If this loom is supplied 
with long well-made warps properly wound on a 
wooden roller^ and the latter properly mounted on 
•supports and suitably weighted, the weaver will be 
a4ile to increase his outtuin by nearly 20 per 
cent., doing his work in the usual way. The weaver 
will thereby be enabled to do the work of weav- 
*ing continuously, And all the detentions incidental 
to the use of sliort stretched warp avoided. To 
use a warp beam in conjunction with the ordinary 
primitive pit-loom does not demand any special skill 
or expense worth mentioning. All that the weaver is 
required to do, is to dig a small pit about a couple of 
yards away from the pit he is sitting in, to suitably 
accommodate the yarn beams on supports so that the 
^ \\arp may be very nigirly in a line with the cloth roller 
• t)f the weaver. The tensioning of the warp is the essen- 
tial feature of this arrangement." ^ Instead of taking 

• Ap.iil fioni Ihc waste of liine, each operation of warpint; causes 

the lose of a seer of yarn at least. Thi^ seems to be well undei stood 
ii| many places In IMultan the warps aie made S8 yards, and in 
Montgomery 200 yards loni^. They aie made vei v Ion- in Den 
Ohazi Khan also. ^ 

* “The use of Uie yarn roller beam otters great advantages, 

because it enables long lengths of warp t« be used, besides permitflng 
^he yi^n to be wound straight and m an untangled condilion, thus 
facihtaiing the continuous weaving of the clotl? and saving much 
waste of material, loss of time, labour and wages for frequent dress- 
ing, dnwing in or twisting in of warps and getting the same on the 
looniik, (Mehta, Report on the Haiui-looin ^uiiistry of Bombay 1910 
p. 10.) - - ' > 

^ Ibid, 
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the yarn'iirbiindles, the weaver should have the oppor- 
tunity of Iniyin^Mt.rcady warped fora required pattern, 
sized and wound on wooden rollers. The Empress 
Mills at Nagpur provide yarn '«so prepaied, chiefly, 
however, to the Central Provinces Jails. District 
Boards might arrange demonstrations to prove the 
superiority of this system at local fairs. 

It would, in fact, pay yarn merchants to set up siiUtll 
hand-power mills for winding, warping and beaming, 
as has been done in Madras, where the yarn is warped 
in a very effleient manner on two diflci’ent types o’l 
apparatus — one horizontal and one vertical. It is the 
practice nf many weavers, and also the Salem weaving 
factory, to give out the warping to the owneis of these 
mills." ^ An ordinary factory of tliis kind could be 
established for Rs. 2,000 and would reduce the cost of 
the preliminary process to a third of what it is now.^ 
Failing these facilities, the weaver should be taught 
to adojit the portable warping frames used in the Bara 
Banki Weaving School, an improvement entiiely ii. 
harmonv with the Jiilalia’s traditions, and one that has 
now become vdy popular m tlu* village's of the Bara 
Banki Distiict. It is, in fact, known in several districts 
in Bengal, d'he present practice in tlu* Punjab‘1s for 
the weaver’s wife to take two threads at a time when 
preparing the \varp, whereas the Bara Banki frame has 
fifty reels that take fifty threads in one operation. It 
is verv light and can be earned about by a boy, while 
a woman at ranges the fifty threads on the warp slicks 
on the ground. It is a contrivance simple enougli for 
the ordinary village carpenter to copy., 

' Cli.UtcTjcc, Iiiiliisfnr'^ oj the IJiiilcd Pro%umt’s, p. 27. 

2 Mditi’s Report cited above, p. 10. 
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It may be objected that^ facilities for warping will 
, not really help the weaver, as his .wife now does all 
that work, and if relieved of it, she will do nothing. 

There is no reason, however, why the Julaha woman 
should not learn to weave fike her sister in the United 
Provinces. As to the boys, they could go to school 
or they too could weave. 

• Sizing " is a most important process ^ on which the Siting, 
behaviour of the yarn on the loom largely depends. 
Indeed, one of the reasons why some of the ingenious 
tiew looms 4ia\A:.' nopt succeeded as well as they were 
expected to do, i? that no^suitable ‘‘ sizing ” material 
has been devised for them. The usual ‘‘size " {uidiva) 
of the Punjab, consists of boiled flour or a solution 
of half-cooked chapdtis (wheaten cakes) ; but boiled 
rice is used in Sialkot for liner work. A little sesame, 
rape or castor oil is generally added to the pre- 
paration to* facilitate the separation of the threads, 
tallow wilh a dash^of soap being sometimes em- 
• ployed in place of oil in Gii|ranwala for the coarser 
counis. “ Size ” is occasionally adulterated wilh chalk 
or hhai'ia lualti m order to increase the weight o\ 
the fabric. 

- _ __ . _ . .. 

^ 111 Ihc Piinj.ih, yai n is “ si/.ccl ” allor being warpctl by the weavei 
liiinsclf, except in Multan City and in the l.irgcr centres of the 
Dcra Ghazi Klian District, where it is handedf over to a special 
caste for the pin pc^se. Jii Multan, (he weavers (heinstlves “size” 
the uaips in the case of all coarse coflnts The finer counts fire 
*sizcdi’ in the hank by a caste tailed Pihiwas, who treat it with a 
kind of starch they tlieinselves piepare from wheat. A specii*! caste 
does tile vvoik in the Dera Ghazi Khan distiicl ,ilso. The wages are 
Saunas per 100 yar^s of warp “sized.” Long warps are the rule 
in bofti distiicts (note I on p. 19 ^«/>/<^). ki Bengal, too, the of 
long waips has brought it .ibout lh.it weavers never^.size theii^ own 
yarn {Report of the All-liidta Weaving Conference, 19(1^, p.Jlb). 
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A sizing " machine suitable for use by the liancl- 
weaver lias yet to ^le invented. Tlie slasher " type is 
said to be quite unsuitable for village conditions. 

There are a great many improved looms on the 
market, most of which are better than the Indian pit- 
loom. Amongst the best known are the Japanese," 
the Dhariwal and the Salvation Army frame-looms, and 
the ordinary tly-sluittle loom. The frame-loom wori^s 
faster than the tly-shultle, but is far more expensive,^ 
and requires a thick and strong warp, except in the 
rare cases where the weaver can 4)e trhsttf'd to do th^ 
beaming very carefully. * * 

The merit of the tly-shuttle loom, on the other hand, 
is that it is very simple ^ and very cheap. It is possible 
to get one for about Ks. 15, or to have the fly-shuttle 
arrangement titled to a country pit-loom for less than 
Rs. 8.3 Further, while doing twice the amount of 
work possible on a pit-loom, it can wea\*'e very tine 
counts of cotton as well as ol Itahan silk. For 80's and 
below, it is universally used m Chandernagore, ChmsurA 
and elsewhere m the Hugh and Howr.di Districts of 
Bengal, ‘ while at the Lahore Exhibition there wta e a 
couple that wove Madras turbans of loO’s quite well. 

The ordinary country loom with the lly-sfiutlle 
arrangement would seem to be the loom for the villaL^e 

They cost frofi about R^. 75 upward'., a sum cutiiely beyond 
the aveiage weaver’s means. ^ 

• riie templat’oii to boieg m tlie \eiy best thing available when 
^ou aie making .i change is gi cal , but implements, like insl^tution'f, 
cannot be iniprovefi beyond lecognition without danger. 

3 The automatic take-up motion is indispensable for the quick 
and proper working of the Sahation Aimy loom. The Salvation 
Army slay cannot, tlieiefore, be attached to 'a pit-loom wttli ,id- 
vanfage, , t * 

^ Siie Mr. Cii^ttei jee’s note for the N.unital Industrial Conference 
on p, 39 of,lhef‘^epo! t. 
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weaver. The more expensive frame-loom* i? for the 
, capitalist and for beginners^ learnin^^^ to weave. 

A few years back improved hand-looms were quite 
the rage in some tcfwns in the Punj<d^. Baroda/' 
‘Mihariwal," and Japanese" hand-looms were set 
up at Bhera, Halizabad, Ferozepur, Kahnuwan (Gur- 
daspur), VVerka (Amritsar), Chakwal and other places, 
iiF most cases by persons who knew nothing about 
weaving themselves and were absolutely ignorant 
of the conditions of the market. Almost all these 
factories failed, !is tlAi prolits of the few looms naturally 
did not make up for the c(5st of supervision, and tlie 
machinery very soon got out of order. The practical 
way to set about it would have been for the proprietor 
of the looms himself to go through a practical course 
at one of the weaving schools before setting up his 
factory and then work at a loom with his own hands 
as a inastcrAveaver, as is now done by a good many 
men at Bara Banki. 

•• There appears to be an opening in the industry for The 
men of energy and education with some capital, say 
Rs. 5,000. According to Mr. Chatterton a hundred 
looms will probably be sulhcient to give an adequate 
rcturif on the capital invested and the cost of manage- 
mtmt. 

~~ -- „ ^ _ __ 

‘ The leader is icjcned to the discussion in the Rcpt I of the All- 
India Weaving Coiupdilion, pp. 41-50. • • 

•It ingy be noted heie for the information of hand-loom maiiu- 
factuiers that there is an opening for a trade in improved hand^Iooms 
willi Bagdad. Aecoiding to the ///J/n// Triu/c’ 7i)nr//a/ of June 30lh, 

1910, a small company, foimed to oiganisc a weaving industry in 
BagdaJ, impoited a hand-loom fiom Engjand which proved ,so 
succcsslul that others of the same kind, and also a^prnning machine, 
were ordered. • • 
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Cotton— Thk Power Indusi ry. 


The Punjab annually raises about 15i lacs of mauncls 
of cleaned cotton, or 7 per cent, of the produce 
of all India, and of this IH lacs are cxportecf.^ 
Most of it is ginned in the numerous factories scat- 
tered over the cotton districts. The ginning season 
ends in March, beginning in Delhi in bctober and 


further north in November. The general complaint 
everywhere, except perhaps in Lyallpur, is that there 
are too many of these factories in the Province and 
that competition has reduced prolits almost to nil^ 
Further, in many centres labour is scarce and dear, as 
will appear from the following table : — 

I)ti>tnct. of unskilled labour. 

Males. Females. 


Karnal 

Lahoic 

Gujraiiwala 

Lyallpur 

Ambala 


5 to 6 aimai> 

S to 12 annas 
(J to «S annas 
8 to 10 annas 
7 to (S annas 


3 to I annas. 

4 to 5 annas. 
4 annas. 

4 to 7 annas. 
1 to annas 


Ambala alone does not suffer from scarcity of labour. 
The old hand-ginning machine has died out every- 


where except ir^ isolated tracts, and so has ihc piii-jdm or 
cotton cleaner. Two thousand maunds of hand-ginned 
cotton is said, howeve", to be still exported yearly from 
Daska in the Swilkot district. 


^ These Hgurcs represent the average for the 5 yeais 1904-01). 
The average acreage of cotton amounts to 11 lacs^. /.i ., 4 6 of the, whole 
croji area of the pto’'ince. 

^ VpY the cqmbination of cotton-oil with ginning factories, see 
under Cotfon-Qil. 
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The cotton-mill industry of the Province c:mnot 
• be described as flourishing. It colnprises at present 
the following seven mills, but two more will shortly 
be added. The Air.fndiii Spinning and Weaving 
Mill, Ld., with an authorised capital of Rs. 25,00,000, 
is about to be established in the Gurdaspnr district! 
The prospectus states that it will be erected on the 
mtist approved and up-to-date lines and will also be 
titled up with machinery for the bleaching, dyeing, 
printing, and fimsliing of cloths. The Bhiwani Cotton 
Spinning aiTd Wea*vi„g Co.. Ld., was registered at 
Bombay in August 1910 with a Capital of Rs. 7,00,000, 
and will probably commence working in 1912 with 
300 looms and 10,000 spindles. 


No 

. Namk. 

# 

u-5 

c3 

° S 

^ J 

1 

xi 
o c 

a 

CO 

Capital ' 
(paid up). ! 

D 

Pt 

’07 

ividend 
:r cent. 

’08 ’09 


Delhi Cloth and 

% 






i 


General MilJ.s, Ld.. 
Delhi 

1889 

1 177 

20,456 

700, oai 

{) 

6 


2 

Krisiiiia Mills, Ld 
Delhi . 

1893 

ml 

22.968 

700,000 

i//l 

3 

ml 

3 

JaAna Mills, Delhi. 

189G 

3 tape 

15,000 

450,000 

12 

9 

ml 

• 

4 

Hanooman and 1 

Mahadeva Mills 1 
Delhi . , ! 

i 

j 

looms, 

200 

15,936 

65(*,()00 



5 

• 

The Lahore Spin- 
ning and Weaving 
IVfclls, Ld. 

1898 

150 

• 

21,208 

701^998 

7 

6 

nil 

6 

Mela Kam Cotton 
Mills, Lahore 

1897 

ml 

13,218 





7 

• 

Agiritsar Cotton 

Mills Company, 
Ld., Amritsar 

1896 

ml 

• 

16,500 

^ « 

700,000 

6 1 

5i,| 

% 

6 


Spinnirij 

Wcavin 
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These employ on an average 3,600 men, women and 
children, and produce annually about 160,000 maunds 
of yarn, 99 per cent, of which is of 20 counts and 
below. On the other hand, the province yearly 
imports, in round figures, 50,000 maunds of yarn, 
mostly of the higher counts. 

The chief markets for Punjab yarn outside the pro- 
vince are Agra, Mathias, Moradabad, Aligarh, and 
Cawnpore. Ahmedabad yarn of lO's and 16’s is said 
to be better th.in that of Delhi and is often preferred 
to it. 

01 woven goods the Pimjab produced about 5,700 
maunds and imported about a million maunds in 
1908-09.1 

The causes that impede the development of the 
industry are as follows : — 

1. The locally grown cotton, known to the trade as 

Bengals, Low Bengals or Delhi-Bengals, has a very 
short staple, its maximum length^being 5 inch, so that 
it cannot be spun to higher counts than 14’s and 16's, 
ix,, yarn suitable only for coarse cloth, daris^ tents, 
ropes, etc. Peshawar is the only district in the Punjab 
or North-West Frontier Province that produces a staple 
able to spin up to 20’s. Bombay, on the other iiand, 
has good varieties of local cotton, and the Central Pro- 
vinces are m a' position to import better cotton to mix 
with their own. >- 

2. The Punjab is out of the great cotton market 
For .such an industry it is absolutely necessary to 
have the raw material in abundance and variety, 

^*Thc averag<i, of'WoWn goods produced by the Punjab mills in the 
five ^*ars 1904^)‘.> was 4/1 fiO maunds per annum and of net imports 
for the sai«e period, 879,571 mi\ands. 
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tor mixing, substitution, etc. All the cotton of the 
Punjab is sent out of the province as soon as it is 
ginned and the local mills are compelled to keep large 
stocks of it for themselves. The Bombay mills, which 
can draw upon their locaf market all the year round, 
are under no such necessity. 

3. The province is unfavourably situated as regards 

fuel supply.^ Wood is diminishing and is already too 
dear to be used by any factory, while a ton of Bengal 
coal delivered at Delhi Station costs from Rs. 10-8 to 
iRs. 13, accofc'diiig lOiquahty. IVIoreover, coal is usually 
carried from Beifgal in optMi wagons, and it is asserted 
on all hands that it loses from 5 to 10 per cent, on the 
way. An obvious remedy would be for the railways to 
provide iron netting to prevent the coal in the waggons 
from being stolen or blown away on the journey. 

5. The founders of the existing mills m the Punjab 
left out of* account the exceptional shortness of the 
staple of their cotton, and set up machinery really 
• designed for the mills of Bombay and Nagpur, which 
use a greater length. The result is that the Punjab 
yarn is insufficiently twisted and weak, and hence only 
fit for the hand-loom. It will not stand the rapid 
movement of the power-loom shuttle. 

• 6. There is a universal complaint of the shortage 
of skilled labour both in Delhi <ind Lahore, where no 
mill can ever be worked to its full capacity. Almost 
all the operatives in the Delhi* mills are natives *of 

^ Lahore and Amritsar together use .ibout 1,8S5 effective H.P. for 
all their factories. The cost per II P. hour is G O pics, i.c.^ 8’8 pies 
per kilowatt hour. The cotton mills of Delhi use about 1,700 H.P., 
the ^ost per H.P. *hour being 0 pics or 8 pics per kilowatt liour. 
For the Jumna electric scheme, which will Mipj^ Selhi with power, 
sec the notes in Chapter XVIII. • • 
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Cawnpore and other districts of the United Provinces. 
The Punjabi, at h’s best inferior even to the Bombay 
mill-hand,* finds more prolitable employment in other 
walks of life. 

There seems to be no royal road to the encourage- 
ment of the cotton-mill industry in the Punjab. The 
proposal to prohibit the emigration of free labour to 
foreign countries in order to remedy the shortage Df 
labour may be dismissed as impracticable. Time and 
the operation of natural laws alone can cure this evil. 
As to the inefticiency of the mril-hand, it must be 
admitted that it is due in some measure to the exces- 
sive hours of labour. Another undoubted cause, the 
lack of mental and moral training, can only be removed 
gradually, and that by the spread of education 
amongst the masses.^ 

The Punjab Agricultural Department is already 
doing what it can to promote the cultivation of cottons 
of a larger staple. The recognj^sed methods for the 
improvement of the cotton plant are : (^/) introduction 
of suitable exotics; (h) selection of indigenous varieties ; 
(c) hybridisation. 

As to exotics, experiments have been made with 
American varieties since 1902, and in 1904 Egyptians 
and Bombays, as well as acclimatised and newly- 
imported Americans, were tried. So far the Upland 
Americans seem to have been the most promising. 

^ The Indian Factory Commission refiortcd that a Lancashire 
mill-hand produces times as much as the Indian. [Report of the 
Factory Commission, 1908, p. 19). 

* It is not suggested that the existing system of education in the 
country is calculatiyil to ^uin out good mill-hands. On the contrary, 
it is believed thj^t if iiniversalised without modification it will lead to 
disaster. 
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Selection from local varieties is an cxceeSingly slow 
operation, but the work is in hand at Lyallpur and the 
results so far are fairly encouraging. Hybridisation 
is now being effecteckby the Economic Botanist. It 
will, however, take years of patient experiment before 
the results are worked out and new types fixed. 

The difficulty now is to secure a good price for the 
lo«g-stapled cottons grown under Government patron- 
age, and until it is solved, the improved varieties 
will not become popular with the cultivator. However, 
is hoped tlxit fhe z«al of the various local firms which 
have taken part fn the auctions of the last two years 
will increase. The self-interest, if not the public spirit, 
of the spinning and weaving mills of Delhi, Lahore 
and Amritsar ought to persuade them to second the 
efforts of the Director of Agriculture. Considering the 
benefit they will ultimately derive, it is not too much to 
expect each* one of them to undertake to buy every 
year a given quantity of the long-stapled cotton at a 
•fair premium. So far, it is sad to record, they have 
been appealed to in vain : they do nothing to en- 
courage the cultivator. 
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Hosiery. 


Cot ton — Minor I n i ) r st r i k s. 

India imports annually over sixty lacs worth ^of 
cotton and mixed hosiery/ of which 55 per cent, comes 
from Japan. So vigorously, indeed, have the Japanese 
exploited the markets of Asia that their exports rose from 
^3,000 in 1902 to ^'378,000 in 1907, and this in 
spite of the fact that they are dependent on raw cotton 
imported from India for their manufactures. Their 
success is due to : (^/) cheap machinery and processes ; 
(5) cheap labour ; (c) the skill they have developed in 
the manufacture ; {d) knowledi^e of their markets. * 

^ The imports in 1908-01) were valued at l^s. 03,45,113. The 
imports of vvoidlen liosiery fur the sam« year(uhich was normal), 
were valued at Rs, 0,69,1)55 * 

The growinjf consumption of hosiery in the Punjab will he illus- 
tiated by the figures tor Siisa, a small and somewhat dec.iyed town 
of 11,600 inhabitants, which does not possess a single hosiery 
machine. 

Qly. sold yearly. IVhok^nlc priccs^per doz. 
Socks — 1 

Amritsar, Ludhiana, 

Gujrat aiicijullundur , 3,000 d<jzcn3. As 12, Re. 1, 1-4 

Japanese . • • 1,000 „ 

Undervcsls^ ^ 

Amritsar, etc^. . • 1,500 ,, 

Japanese . . • 1,500 „ 

2 In Japan the work is done by hand, mostly by females, the 
daily wage for skilled labour being about annas for women 
and 12i ann?s<or Vnen. The factories generally cofrSist of 
8 to 10 workers and arc estimated to give a profit of 10 percent, 
to the prupri<Jtor.— Trfjdc Journal, Aug. 20, 1900, p. 166. 


Rs. 1-4, Rs. 2, 2-8 


2-8 to 3. 
1 to 5. 
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With slow and halting steps, this country, too, is 
attempting to follow in the footsteps* of Japan. The 
ordinary hand-machine for socks, etc., costs only about 
Rs. 115. It is not dit'hcult^ to learn and has conse- 
quently become popular everywhere. 

Ludhiana is, perhaps, the largest hosiery centre in 
the Province. It has 150 machines for socks and eight 
f 01 ^ undervests, all of which are busy throughout the 
winter. During eight months in the year, however, 
there is only work enough for fifty. At Wazirabad, 
tlfere is a h(5s)efy hfetory with ten sock-making and 
two vest-making machines.* It employs ten trained 
workers at Rs. 12 to 15 pei' month and twenty inden- 
tured apprentices, besides giving job work to some 
fifteen females in their own homes. There are also a 
dyer at Rs. 20 and a mechanic at Rs. 25 per mensem 
on the staff. 

Ludhiana find Wazirabad hosiery finds a market all 
over Upper India, but jias to suffer the keen competi- 
fiC)n of the imported article, which, though less durable, 
is better finished, and sells, if anything, cheaper than 
that made locally. 

A steam hosiery factory was set up at Delhi at a cost, 
it is said, of Rs. 60,000, by a local capitalist, who has 
now converted it into a limited company with a capital 
of one lac of rupees. The factory is at fi standstill as 
the share-capital has not yet been fully subscribed. 

•The ^ chief difficulties of the industry are lack of 
organisation, and want of finish in the article produced. 
Except in the two places named above, no attempt 
appea^ to have •been made to study markets or 
to follow a definite system of procfucttoiT or distri- 
bution, 
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Of the 30 haiul-muchines at Bhera, for example, 
only ten or twelve are at work as a rule ; the rest are at 
a standstill, because competing machines have been 
set up in almost every village of the district, and their 
owners do not care to try any outside markets. 
Socks at Bhera sell at Rs. 1-8 per dozen for inferior 
grades made of homespun thread, and from Rs. 2 to 
Rs. 2-8 for the best kinds. At the Hewett School, at 
Bara Banki, cotton socks are made with mill-spun yarn 
on similar machines at a cost price of Rs. 1-2 a dozen, 
and no difficulty is found in selling them at Rs. 3 
retail and Rs. 2-4 wholesale per dozen in Oudh. The 
hosiery makers of Bhera and other out-of-the-way 
places should get in touch with dealers in the big 
markets of the Punjab, such as Amritsar and Delhi, 
and even further alield. Calcutta and Bombay are out 
of the question, until a liner quality of goods is 
produced. 

Systematic efforts should be made to improve the 
finish of the articles. It is suggested that hosiery classes 
for men and also iov parda nashin women should be 
established at centres like Lahore, Amritsar and Delhi, 
and good work encouraged by local exhibitions. 

The system of the Bara Banki School, where instruc- 
tion is free, but is only given to pupils who buy 
machines for'ithemselves, appears to be <^ery sound. 
Hosiery schools might at the start undertake to sell the 
work of ex-pupils until relieved of the duty by private 
enterprise. 

The industry is eminently suitable for pcirdd juishin 
women, and is likely to bring them" more profit than 
spinning, pJiulkari making, or gold weaving, provided 
suitable aiTani^ements exist for the disposal of their 
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work. It is a matter for eongratulation that women 
have taken to sock-making in Ludhiana as well as 
Wazirabad. 

To a certain exteiTt, lace-making has already been Lace, 
introduced into girls' schools all over India^ chiefly in 
those started under missionary auspices. Some of the 
articles turned out arc extremely good, and if the neces- 
s.ti'y organisation existed for studying and exploiting 
the European, and especially the London, markets, a 
very lucrative industry would soon arise behind the 
purda. The* maiij difliculty of the lace-maker at pre- 
sent IS to get in touch with the consumer. This 
would be solved by the formation of committees of 
philanthropic ladies in Lahore, Amritsar and Delhi 
with the object of collecting, gr.iding and pricing 
women’s work, and disposing of it to the dealers in 
India or in Europe. The committees would also pro- 
cure the latest patterns, through the fashion journals or 
.otherwise, and give tkem to the workers. Moreover, 
tfiey would put them in the way of purchasing simple 
labour-saving appliances, such as are used in Saxony 
and France. 

The extent to which the industry might be developed 
is jllustrated by the instance of Calais, where the aver- 
age production of cotton, silk, and miscellaneous laces 
in 1897 was estimated at £2,500,000 giving employ- 
ment to many thbusands.' ^ ' 

•The, Indian dari is specially suitable as a floor Dans,. 
covering in a warm country, but its manufacture 
is of little importance in the Punjab. Small quanti- 
ties ace made in most districts and also in the Multan, 
Montgomery and Delhi jails. The chief centres of.the 

9 ^ Jouni^il of the Society of Artn^fOci. 8, 1897, p.*113(T. 

• • * 
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industry, however, are Ludhiana, Ambala and Sialkot, 
with 200, 80 and 25 looms, respectively. 

Daris are usually woven on a frame over which the 
warp is stretched. The weft is wound on an iron 
skewer which is carried across the warp threads from 
hand to hand, two men at least being required to work 
this arrangement.^ Machine-spun yarn, costing from 
Rs. 43 to 46 per maund, is used for the warp, and 
hand-made, at Rs. 27 to 32 per maund, for the weft. 
The best daris of Ambala are made with hand-made 
warp as well as weft. The workers in all these places 
belong to miscellaneous Mohammadan castes, such as 
Mochis, Sheikhs and Julahas m Ludhiana and Ambala, 
and Kashmiris in Sialkot, but the trade is controlled 
by the shopkeepers, who are mainly Hindus. The 
artisans work either in their own homes or in factories, 
of which there are four large ones m Ambala. Wages 
rarely exceed six annas a day. 

Amritsar is the chief market! for Ludhiana dariSj^ 
while those of Ambala are exported direct to every 
part of the Province. An average Ludhiana or Sialkot 
dnri costs Re. 1 per seer, while those of Ambala can 
be had from 10 annas to Re. 1-4 a squ.ire yard. 

Under present conditions the Punjab dan industry 
is declining from several causes, the chief of which is 
the rise in th^^ price of cotton yarn without a corres- 
ponding increase in, the rates allowed by the dealers 
for the finished article.^ The establishment of cq-opeV- 
ative societies at Ludhiana and Ambala will, doubtless, 

' For an account of the process see Latimer, Monograph on Carpet- 
making in the Punjab^ 1005-06, pp. 1-2. An inferior kind dari is 
also made on the (fidinitry hand-loom, modified for tlie purpose. 

* Contrast v^ith this the position of the more enterprising brassi- 
Workers,4’«/r<*, 
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strengthen the position of the artisans in this respect. 

Further, the Punjab darij though a useful article, is at 
the same time quite unattractive, the only patterns 
woven in it being plain stripes of blue and red. An 
attempt ought to be made to improve it from an 
artistic point of view by the introduction of new 
and attractive designs from other provinces. The 
Ludhiana Weaving School might add this industry to 
its curriculum and so lead the way to a better state 
of things. ^ 

A very substai^tial and useful carpet is made in Cotton pile 
Multan with a pile of cotton or mixed wool and cotton carpets, 
resembling the genuine article in feel and design. A 
cotton carpet made of locally spun cotton yarn costs 
from Rs. 0 to 7, and of imported yarn from Rs. 8 to 
12 per square yard.^ 

The best navdr' used in the Punjab comes from Tape, etc. 
Meerut and Fai rukhabad m the United Provinces, and 
^a Rawalpindi firm linjs it cheaper to import it thence 
tTian to weave it. A fair quantity of ncivdr as well as 
cotton string is, however, prepared in Ambala and 
also to a certain extent in other cantonments. In 
Amritsar there are three factories with six to ten men 
each, besides some stray artisans. One hundred and 
titty tape-makers were enumerated in Lahore in 1901. 

One Akbarali of Ludhiana-' has pateifted a machine 
for rapidly weaving ncivdr y lanjp-wicks and tape, as 
well as gold-lace. It is a pity he has not been able to 
tind a capitalist to take up his invention, which might 

^ For an account of the Multan carpet iiidustry, see Chapter V. 

® Nfwdr is a kind (M coarse cotton tape, about 2^ inches wide, used 
for charp&is or bedsteads. • • 

‘ He is now, it is believed, in Gwalior, but comm«nication3#inay 
be addressed tojiiin at Mohalla Sorian,^udhiana. • • 
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give rise to sevenil useful domestic industries, especially 
suitable for pardd-nashui women. The quantity of 
lamp-wicks and tape consumed in the Punjab must 
be enormous. <. 

Tents. There are live tent factories in Lahore, two in Sial- 
kot, a few in Multan and one in Rawalpindi, all of 
which depend more or less on the custom of 
Government departments. A recent notification, whith 
gives a practical monopoly of official patronage to the 
jails, has dealt a serious blow to the industry. 



CHAPTER IV. 


The Silk Industry. 

The silk industry is important and flourisliin^ in the 
PiSnjabp notwithslandiipi^ tlie fact that, with the 
insii^nihcant exception of the Gurdaspur district, tlie 
raw material all comes from elsewluac. Most of what 
i:f used m 11 >l‘ Provwice is imporlcal from China and 
Japan via Bombay^ the remainder consists of either raw 
silk from Bokhara or yarn from Italy. ^ 11 k‘ silk yarn 

^ Tlie history of sciiculture in the Punjab up till 1899, as given in 
Mr. Hailey’s excellent monograph on the subicct, is a record of failure ; 
but a small experiment ni.ide m 1907 in the Hoshiarpur District 
by Mr, Wakelicid, Revenue Assistant, gave hopeful results. The 
expciiments Gained on under Government auspices since 1908 in 
the Gurd.ispur ^hstnet and at Chang.i M.iiig.i .md Ivyalipur, howevei , 
show that the rearing ot the worm from impoited disease-free eggs 
has ,i tuture ;is a cott.ige industry in the submont.ine districts, 
t *The Triigatiou Department is pl.iiiting miilbeiiy trees on the 
Sirhiml and ITper Bari-Doab Canals Ih-on\soiitiia pdpvnfcid might 
also be tiled. vSee Chapter VI. injnt. 

Silk-worm real mg has been t.iken up as a commercial venture by 
K. B. Sheikh Ghulam Sadik ol Amritsai, who distiibuted 200 o^. of 
eggs in the Gurdaspur district on the K.ishmir system (see Appendix 
I. to this volume) in 1909, and 300 oz. in 1910. § 34, Report, 
Pniijah A^rniiltnral Dept, 1909-11)10. 

2 The following table gives, for wh.it they aic worth, the liguies 
for the net imports of raw silk, Indi.m .ind foieign, Ry goods train and 
by land into the Punjab). As much of it comes by passenger train, the 
figures are in no way accurate. • 


Ye^jrs. 

Net Impoits /;/ iimiiiuis. 

Value in ; 

1901-05 

. 8,141 

. "'40,87,262 

1905-00 

. 9,346 

. 34,69,173 

1900-07 

. 8,752 

. 41,23,604 

lJD7-()8 

*. . 1,308 

8,03,814 

1908-09 

. 1,904 . • 

> ¥,04,337 


Imports from Kashmir ceased to be recorded in *1907-08, ^his 
explains the falHng off in that and subsequent years. • « 
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Amritsar. 


o( Kashmir, which is in such demand in France, is 
not used at all here, since in price as well as in quality 
the Chinese is held to be better. Very little Bengal 
silk is used, except for embroidering pJiulharis and for 
similar low-grade work, as it is said to be very dry." 

The manufacture of silk includes four operations : — 
(1) The preparation of the yarn ; (2) Dyeing ; 
(3) Weaving ; and (4) Embroidering. ‘ 

The first two are carried on only at the chief centres,^ 
but in most districts a few stray weavers are found, 
who prepare silk or mixed silk and cotton fabrics. 
The art of embroidering with silk is even more general, 
— it is, in fact, practically universal. 

Amritsar is the metropolis of both the silk trade and 
the silk industry in the Punjab, and counts no less than 
7,000 men, women and children, mostly Mohamniadans, 
who make their living by handling tins material. 
There are <ibout 1,700 looms whose products ^ |ind a 
market all over India from Pe hawar to Hyderabad 
(Deccan). Several factories in the city are owned by 

^ The weight in inauncls ot llie imports ul silk of all kinds, law and 
inaiiufaclured, at the four chief centres in the Punjab is given 
below. The same lemark applies to them as U> the provincial liguies 
given in note (2) on page 37 — 



l!)0(]-u7 

i: 107-08 

1008-09. 

Anintsai . 

. r,,si8 

5,227 

4,222 

Jullundiii . 

. 717 

710 

844 

Multan 

. i,(i2r» 

430 

703 

Lahore 

191 

178 

57 

Delhi 

. 1,702 

2,705 

1,521 


- The fabrics chielly made arc daiyru, a m.itenal made of the finer 
counts and of one colour, gnlbudau^ striped silk, knudvi’z, a thick 
stuff much used for skirts, and gardti^ a materia’ about 34 inches wide 
with a border op o' .. side only, specially made for the skirls ol Hindu 
ladieg. GanUi qosts from Ke 1-4 to Ks. 3 a yard ; dnryih and kmidvcz 
of good (^'lalihy, 27 inches wide, about Ke. 1-8 a yaid. 
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capitalists, who employ a juimbcr of dyers, winders 
and weavers ^ on a monthly wage. 'Flie largest of these 
establishments is that of Basantamal Keshomal, with 
over 150 looms. • 

Multan is another great cenlre with 800 looms for Multan, 
pure silk and over 1,500 workers in the various 
branches of the industry. Its fabrics are higher-priced 
anil said lo be better than those of Amritsar, ^ and are 
largely exported to the surioimding districts and to 

Sind. Multan is also the chief place in the Province 

• • * * 

for the manuTactiii^^ of mixed cotton and silk fabrics 
called uia^Jirii,'^ meaning “allowed " to Mohammadans, 
amongst whom men are forbidden to wear pure silk, 
except on very special occasions. 

For the lowei grades of all-silk cloth, Italian yarn is 
used for the warp and Chinese for the weft. In fabrics 
of a better j^piality Bokhara silk tikes the place of 
Italian. 

, Most of the yarn us#;d at Multan is locally prepared 
and dyed. There are about 400 pnt-pJicrd^ and 50 
tanzif!, who earn from 4 to 5 annas a day. 

Jullundiir, with its subuibs, has about 2 d 0 looms, Jullundur. 
which mostly turn out darydis at from 5 annas to Rs. 2-8 
a yard. The average annual output is estimated at about 

’ The raw silk is woiiiicl by the Ptjt-pJu'n'i, and prepared for the 
warp by the luuzi. They earn from 5 lo 6 annas a day. Tlie silk 
dyer is called and the weaver, (hir^'ai-hdj. . 

P hor example, the local kaiidvt'z, 27 inches wide, costs from 
Rs. 1-Kf to Rs. 2-4 a yard, whereas that ol AinrKoar costs Re. 1-8. 

(Darydt and kanavez up to Rs. 3 a yartl are, however, sometimes 
made in Amritsar as well.) 

® The chief mashrif articles produced are Inuj^is, t.c., long pieces 
of cotton cloth with silk borders or ends. us#d l*irbans ; snfi\ a 
stuff with a silk warp and cotton woof ; and gurfu wh^h has a cotton 
warp and silk weft, 

• • 
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Other 

centres. 


K.ibhi (Cossi) 
Silk. 


two lacs of rupees. Amritsar is becoming more and 
more the entrepot for the export of Jullundur silk 
fabrics to the Canal Colonies. 

Lahore has a couple of hundred looms and from 30 
to 40 pat’phcrds. The dyeing is done at Amritsar. At 
Delhi, less than 700 persons were engaged in the indus- 
try in 1001. Silk-weaving, however, is not a speciality 
of this city, most of the yarn being used for embroidery 
for which there is a large demand, chiefly amongst 
Europeans. There are a dozen looms in Ludhiana for 
the manufacture of pure silk tuibaiucloths. About 50 
looms at Khushab weave plain and bordered (hiryctis and 
turban-cloths with Bokhara silk imported from Amrit- 
sar. The weavers are, however, finding it more profit- 
able to produce the coarse cotton fribncs for which 
this is a flourishing centre.^ B.itala has about 100 
weavers, who form a sort of outpost of tlv- industry at 
Amritsar, whence they bring silk to weave for a piece- 
wage. Of the 40 odd looms in‘1he Sialkot district, 2Q 
are at the headquarters station. They chiefly produce 
darydis. 

The material known .is Kashi (Cossi) silk, which is 
now so popular for summer wear in Northern India, 
was first woven in Benares about twelve years ago. The 
yarn used is ^called scliappe in Europe and is made of 
waste silk and damaged cocoons. It is imported from 
Italy, 7 >id Bombay.^* Kashi silk is a cheap, strong and 
handsome im ferial, which can stand being washed even 
by the Indian dhobi. It is not yet produced in the 

' Sec p, 4 supra. ' ' 

2 All the lU'iian’schfippc bilk yarn companies have combined into a 
Irusf, their sol6 agents foi India being Messrs. Bottoni, Gorio and Co., 
pf Bomllfiy and Mik^ri. 
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Punjab, but might be taken up with profit by* the im- 
proved hand-loom factories of Amritsar, as the yarn 
can be satisfactorily woven into various patterns and 
textures on the Swadeshi,^ Automatic, and similar 
looms. It would pay to advertise the goods in the 
Indian and Anglo-Indian press, and to circulate price 
lists with patterns as the Benares manufacturers do. 

fhiilkariSy or silk embroidered chaddars or veils for Phulkaris. 
women, are made in different styles, chiefly by the 
Jat women of the Hissar, Gurgaon, Delhi, Karnal and 
Ifohlak Distilcts^, anil also by Bhabra women in the 
Jullundur division and elsewhere. They are going 
out of fashion as an article of female dress in the Pun- 
jab, but they are collected in laige numbers for several 
Jirms in Amritsar and Ludhiana, who export them to 
America. Mrs. Flora Annie Steel deplores the degener- 
ation of taste consequent on the introduction of the 
commercial c'lement in their manufacture. However, 
the patient needlewomen who make them must suit 
Iheir market. It is impossible to live on unremunerated 
art ; and evervbody, except the art connoisseur, will agree 
'hat i( IS better to be well fed yourself than merely 
interesting to well-meaning strangers. 

Idle following points suggest themselves for the 
development of the silk industry in the Punjab : — 

1. Co-operative Prodiiefion . — The wol'kers in silk 
are, if anything, •more than other artisans under tlijs 
thumb of the money-lender. They are poor, and 
handle a very expensive raw material, ancT this has been 
suflicient to overwhelm them with debt. They are, in 
fact, riirely more 4han skilled labourers who weave the 
shopkeepers’ yarn for a piece wagle.^It* is believed 
that societies on the line of the Benares Weavers’ 
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Association will prove successful amongst them, espe- 
cially at centres like Batala, where they are a compact 
and (orderly community.^ 

2. Shidy of Markets. — Capitalists of Amritsar 
and Multan should make much greater efforts than they 
are now doing to study the wants of their consumers 
and to develop new markets. They should aspire to 
he real captains of industry and not mere moiny- 
lenders, whose only aim is to fmance and enslave the 
craftsmen. Punjab silk f.ihrics, if properly puslied and 
advertised, might lind a wide sale' among’ the wealthier 
classes of Bombay and Calcutta. They are also 
appreciated in Bagdad and might possibly be intro- 
duced into Persia, where the shawls of Ambarsar " 
still have fame, though no longer <i market. 

Proper attention should be paid to the d\emg and 
finishing of the fabrics. A })romising connection was 
once lost in Bombay because eo.its made^)f Amritsar 
silk were found to lose colour a( the slightest touch of 
perspiration. ' ' 

3. A School of Artist iL Sitk-iccaciiii^ at Aiiintsar . — 
Large numbers of we<ivers are alre.idy abandoning 
their ancient craft, in which a rude inherited skill 
no longer suffices. A gieat desideratum for the 
Province is, therefore, a school which should develop 
the hereditary aptitude of these men by teaching 
t^iem the higher forms of their afl, and thus en- 
able them to earn a better wage than the hire of' a 

1 * 
common labourer. Silk-weavmg is a sumptuary 

industry, which chiefly caters for the well-to-do, 

who want a thing of beauty and ckin afford l,o jiay 
^ 

1 See p. 3 .siipia. 
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a ^ood price for it. The of Amritsar or of 

Multan has so far been able to satisfy tlie aesthetic 
cravings of the people of the Province ; but the 
increasing imports (4 French as well as Japanese 
stuffs show that fashions are slowly changing with the 
times. The Punjabi lady will not always be content 
with the stiff froufrou of a plain kaiidvcz skirt or the 
m^inotonous sheen of a davydi jacket. Amritsar must 
learn t(j imitate the soft walercd silks of Surat and the 
gold-fringed fabrics of Benares^ if she is to retain her 
ifiuc]i-prized*haAdicraft. 



The raw 
material. 


CHAPTER V. 

Wool and Hair. 

The Punjab is the only province where the indigenous 
wool industry is of any importance. The Hindus 
consider the material ceremonially p^irC; and have been 
acquainted with it from the remotest times, but its 
comparatively hiqh cost and the fact that it is unsuited 
to the climate during the <^reater part of the year have 
always stood in the way of its popularity on the plains 
of India. 

There are over 4i million sheep in the nrovince, of 
which tlie largest number are found in the Mianwali, 
Kan^ra, Shahpur, Lahore, Ferazepur, Multan, Mont-, 
gomery, Attock, and Dera Ghazi Khan districts in this 
order. ^ To these must be added (>20,000 for the Fron- 
tier Province, the greater part of whose fieeces ultimate- 
ly find their way to Daiya Klian or Multan for further 
export. The best variety of wool grown in the Punjab 
is that of the Kangra hills and of Hissar. On the whole, 
the product of the plains is poor, being coarse, dirty 
aud short-stapled. , 

In addition^ to these supplies, much wool is iiT?ported 
from the adjacent tracts for local consumption or for 

^ See Season and Crop Report (] 909-10) Slatemciit VII.. Sheep 
are clipped twiqe e<..ry,year (March and October), and yield from half 
to three quarters of a seer of wool each time on the plains, and up to 
one scerfn tht hills. 
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export to Europe. The best is Kirmuni wool,^ brought 
from the Persijin province from whicti it hikes its name 
by the Nushki-Seistan route. It is beautifully soft and 
white and has a long staple, which is very easy to 
work. In Persia it is largely used for fabrics which 
have superseded the use of Kashmir shawls m that 
country. In the Punjab it is made by itself, br with 
Tiftetan pashiu^ into a cheaper grade of shawl. 

Next, in order of excellence, come the wool of Bik- 
aner, which is the best for woollen manufactures, and 
tlie fleeces ot Tib^t^ and Kangra, which take the first 
place for worsteds. ^ Genuine Bikaner w'ool has the 
peculiarity of not requiring to be washed before being 
spun, but it is generally full of burr, which largely 
detracts from its value. 

Tibetan wool, on the other hand, is entirely free from 
this pest, and has a longer and more uniform staple ; 
but it loses 25 percent, of its weight in washing, and is 
marred by the present'# of an excess of dead hairs. 

*Amongst others may be mentioned the wool of 
Jodhpur and that of Afglianislan, known in Liverpool 

1 Kirniani wool is also called “ Waliab Shahi pashm in the 
Punjab, after one of its fiist impoiters, Sheikh Abdul VVahab, father of 
Khan Bahadur Sheikh Ghuhfm Sudik, the well-known carpet manu- 
facturer of Amritsar, The imports into India amounted to 3,80B 
raaunds, valued at Rs. 1,05,530 in 1!)00-10. The wool is lar.cjely ex- 
ported from Persia to England vid liagdad. * 

^ Tibetan wool m imported into India chiefly vid Almora of 
rather Tanikpore, which is its mart. Tanilcpore will shoitly be con- 
nected b^ rail with Pilibhit 40 miles off. • 

About 2,200 maunds per annum (including 200 or so from Kashgar) 
are brought into Kulu also. Half of this quantity is sold in the district 
and the test goes to DHariwal and Cawnpore. 

^ In a worsted yarn the fibres are so mampul.Jted as to lie 
parallel to one another, while in a woollen yarn the lilfi cs cross* one 
another in all directions. • • 
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:is “Kandahar." The Jodhpur State has half a 
niillion slieep, whicli produce a staple superior to that 
of the Punjab hut coarser than the Bikaner. The most 
important Af<4han variety js that yielded by the dumhd 
or lar<4e-tailed sheep common in Kabul and Peshawar 
and the nei^libourin^ districts. From it are made 
the liner sorts of cloaks used on the frontier.^ 


The chief wool markets of the province are Fa/dka, 
Lahore, Multan, and Darya Khan.'^ The material is 
brought to these places by road or rail, to be booked 
direct to Europe and America after being cleaned, 
pressed and baled. 

Fazilka is the entrepot chiefly of Bikaner, Jodhpur, 
Hissar, Patiala and Bah.iwalpore, but also draws, to a 
smaller extent, on most districts of the province.^ The fol- 
lowing brief account of its industry may be of interest. 

Genuine Bikaner wool needs to be burred, an oper- 
ation winch IS now performed by women* who cut oil 
the libres held bv the burr with a pair of scissors. 

< 

' S(Jinc wool is also imported fiom Australia by the Dhariwal 
mills. 

2 The followinj* table .i^ives the railway tradic in raw wool at 
the principal wool centres diirin*; the three years 190G-09 — 

1906-07 1907-0S 1908-09 



Imp* 'rts 

Exports 

Imports 

Exports Imports Exports 

Fazilka . . 

66,450 

78,758 

43,629 

79,772 

32,850 

73,263 

Lahore . . 

, 2i',487 

41,872 

31,040 

38,691 

19,782 

31,037 

Multan . . 

31,205 

31,437 

28,875 

21,704 

59,270 

45,511 

Darya Khan . 

85 

Vk485 

153 

1 4,684 

138 

28,743 

Amrilsar . . 

. 6,331 

7,109 

4,(>35 

7,948 

3,978 

7, 090 


Fazilka wool is graded in Liverpool as follows 

,, , , , / Genuine Bikaner wool, the difference 

Vikanerbest V 

,, , , M’letween the grades being only in their 

Vikaner ordinary ) . , i , 

( freedom horn dirt. 

Bikaner = Mixed varieties which may or may not 
contain genuine Bikaner wool. 
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The wa^es arc from Re. 1-4 to 1-8 a maiiiicl. The 
waste iibres are sent to tlie steam hin ring-miJl to be 
cleaned at a charge of Rs. 2 for every maund of wcm^I 
returned to tlie ciiston^T. 'pie wliole process involves 
nnich waste and a local capitali'^t is now setting up 
niaclnnery which will remove the burr without any 
necessity for cutting and shortening the fibres. 

^11 other varieties of wool are washed and cleaned 
bv hand-lahoui- in the 100 iioJiras or vards beloimiim 

- o o 

to the wool-dealca's in the town. The material is lirst 
fi%ed from c^irt^ it is then washed (not perhaps as 
thoroughly as iniglit be desired), dried, and finally 
cleared of such foreign substances as still adhere to it, 
by beatiipg» with a stick. It is then sent to the piessmg- 
mill. The wage for sorting is live annas per maund, 
and the same for ihe entire operation of washing, carry- 
ing and cle.ining. An adult labourer will earn as much 
as fn'in len twelve annas a day m the season. 

'riiere are three presses m h'a/ilka, but as there is not 
enough wool for them all, Ihe linns have agreed to 
share the profits of the West I\ilc‘nt Press Co., the only 
one at work. The c'hargc for pressing and baling is 
Rs. 3 tor a bale of three inaimds and twenty-five seers. 

Multan is the market for the produce of the surround- 
ing districts, and s.ive that it needs piactically no bur- 
ring, the wool IS treated hen* m the sai^ie way as at 
Fa/alk.i. The Wci^e foi washing, drying and sorting i.s 
three annas and a half, .ind for cleaning four annas in 
addition, per maund. There are five [irejking factories, 
of which two only are at work. 4'hey charge Rs. 4 
per baje of 4 to 4^ inaimds. 

Two or three of the cotton-[)res.^h^n •f^ahore, the 
chief of which is that of Asmatuliah, also iLpdl^ wool. 
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The material is first washed and then beaten with a 
stick, and finally sorted into six grades before baling/ 

Darya Khan is the mart not only for the wool grown 
in the locality, but also for that obDera Ismail Khan and 
other Frontier Districts. The material is first cleaned 
by beating with a stick, and then si’uply put into bags. 
It is railed chiefly to Karachi, but a large amount also 
goes to Multan, and some to Lahore, Rawalpindi, 
Fazilka. There is no press in Darya Khan and no 
system of through-booking. 

Before passing on to woollen maiiufactures, a few 
suggestions may be made for the improvement or 
belter management of the raw material. 

]. The most important problem of all is the 
improvement of the local breed of sheep. The Civil 
Veterinary Department introduced 25 Merino rams 
into the Kangra district in 1008, but no one will 
contend that this measure is in any way adequate. In- 
deed, the importance of the matter would seem to 
require that a special officer should be put in chai'ge (d 
sheep-breeding operations. Such an officer may iind it 
possible not only to select good rams of the loc.il 
breed, but also to import new breeds from a climate 
apiM-oximating to that of the Punjab, c.^.^ Western 
Australia. The line long wool of the Tibetan sheep 
would, ro duubt, be improved by a strain of Lincolns, 
which can boast a still longer stapje, while Bikaner 
sheep should be crossed with Merinos. District Boards 
ought to take'as much interest in the matter as' in the 
breeding of horses and donkeys. 

^ An important firm (^f wool-brokers in London stale that the 
wool packed iv. cotton presses sometimes contains pieces ol cotton 
owiivg to the pi ‘ess nut havinjj been properly cleaned ; otherwise the 
present iystefn appears to be satisfactory. ^ ^ 
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2. As Bikaner wool would gain at least Rs. 5 
per maiind in value if it were free of burr, tlie State 
might seriously consider the problem of keeping down 
the pest within its territories^ In some parts of Aus- 
tralia this is effected by the levy of a fine from the 
owner of every estate where burr is allowed to exist. 

3. The advantages of grading wool are understood 
in i^ahore but not in F'azilka and elsewhere. If wool 
is carefully cleaned and graded before export it will 
realise far better prices on the w’hole transaction than 
iMoes now. • Tile practice of mixing wools of differ- 
ent staples, now so prevalent in the Punjab, is doing 
great harm to the trade. ^ 

4. Neither the wool of the Punjab, nor of Bikaner, 
has much ‘^yolk — only from 5 to per cent. — but 
that of Kangra and Tibet loses as much as 25 per cent., 
and of Afghanistan 30 per cent, of its w^eight in 
cleaning. P» might pay mills dealing with the latter 
varieties to set up plants for the recovery of the valua- 

substances now wasted with the wool wash-water.* 

1 he Bikiincr State has about half a million sheep within its borders, 
most of them within the Snratgaih Tahsil. The Darbar would 
derive far more profit from its flocks if, instead of drivintj them away 
by the levy of heavy taxes, it set up a wooJ-depAt at Suratgarh, 
bought up all the wool in the State at a fair price, and sold it under 
its own guarantee after proper cleaning and grading by an expert. 

The “yolk” of wool consists of two impurities — wool-fat 
and wool-perspiration— which cover and protect the fibre. Wool- 
perspiration, unlike wbol-fat, is soluble in ^ater and consists largely 
of potash salts, the wash-water when evaporated leaving a residue 
which yields potassium carbonate on ignition, flic utilisation of 
wool wash-water in France is calculated to yield a million kilos of 
potassium carbonate yearly. 

ool wash-water m5y further become a valua|j|^ source for oblain- 
mg acetic, propionic, benzoic, lactic and caprihic aciefs, all of which 
are present m it in good quantities, see Sadtier, Inorg. *In(lust. Citem., 
P.^pe, and Thorne, Diet. Appi. Ghent., Vol. III.,^rt. ]li>ol-grease. 
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The New Egerton Woollen Mills, Ld., of Dlyiriwal, 
represent the fact'ory industry of the province. Origin- 
ally established in 1882, the company went into 
liquidation seven years later, \Mien it came into the 
hands of the present management. It now has a capital 
of six lacs of rupees in ordinary and an equal amount 
in 7 per cent, preference shares, and its dividends for 
the three years 1007-1909, viz., 10, 10, and 15 per cent., 
show that it is flourishing. Its annual output of manu- 
factured goods does not fall short of 11,000 mauncls. 

The mills are situated on the Bari-Dotib Canal ahd 
are worked by water-power, supplemented by steam 
during canal closures. The staff includes fourteen 
Europeans, viz.y a manager, four assistants and nine 
overseers, in addition to over a thousand hands 
recruited from the surrounding villages. A co-opera- 
tive credit society has been started among the latter, 
and a model village is in course of construction for 
their accommodation. ^ 

The Army, Police and other departments are large 
purchasers of woollen goods, but the management 
complain that a smaller proportion is taken from the 
Indian mills than is justifiable on grounds of economy 
or efliciency. The enterprise was started with the 
express object of meeting the demands of Government, 
and now mailufactures every kind of high-class hosiery, 
.worsteds and woollens of a quality .admittedly equal, 
if not superior, to any imported ai ticle of the same 
price ; but ^ith the lapse of years it finds ofhcial 
patronage reduced almost to nothing. The orders 
received for the Indian Army amounted to Rs. 5^74,000 
in 1896, bifi oihly^Rs. 75,715, or about 6 per cent, of 
itslotjl safes, in 1909. 
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The hand-industry in wool is chiefly carried on by 
the lower orders of the weaver class, such as Mazbis, 
Chamars and Raindasias, but more skilled artisans, 
such as Kashmiris and Julatias, monopolise the manu- 
facture of the better kinds of fabrics. The variety of 
articles produced is not great : coarse but durable 
kaninuils^ or blankets, garbi lois'" or blankets of 
mixed wool and cotton,^ patfus — long narrow pieces 
of excellent, if somewhat rough cloth. Flannels and 
tweeds from imported yarn, and a small quantity of 
jTamdaSy shards !ind hosiery, complete the tale of the 
indigenous woollen manufactures of the Punjab. 

The blanket industry is scattered all over the wool- 
producing districts. It is nowhere centralised save, 
oddly enough, in the submontane tract between the 
Jheliun and the Jumna, which has comparatively fewer 
sheep than the rest of the province. Paltus are a spe- 
ciality of Katigra, where there is hardly a hamlet with- 
out its looms, and almost every pastoral family uses 
C4)ats and blankets of home-grown wool made by its 
own members from start to finish. The hill pattu is a 
very suitable material for shooting jackets and similar 
articles of European wear. 

The chief centres of blanket-weaving will now be 
briefly passed in review. 

' “ Tlierc is.no essential difference between /u/ and bhnra and 

kammaJ. Lois seem ^neraJly to be made white and kammal.s black 
(dyed or natural) , while h/inras are nnicTi the same as lots and the 
two wofds may be taken almost to be synonj«ns.” Johnstone, 
Mono^. on IVoollcii Manufactures in the Punjab (1884-85), p. 8. The 
names, however, arc differently used in different localities to denote 
the various grades of t*ie same material. The lot is everywhere the 
best. • 

• • 

2 Usually in the proportion of 8 or 9 parts of wc¥)llcn yan> to 3 
of cotton. 


The 

Indigenous 
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The blankets of Kahuta^ in the Rawalpindi district 
are noteworthy, bvit the products of the Chakwal Tahsil, 
as well as of the Domeli circle of Jhcliim, arc especially 
good and in demand with ,f;egiinental contractors, who 
export them to Peshawar, Quetta and other large mili- 
tary cantonments. The local weavers, who purchase 
small quantities at a time, contrive to pick out the best 
lots of wool, much to the annoyance of the kuige 
buyers. The yearly output, however, does not exceed 
6,500 pieces in the Chakwal Tahsil and 4,500 in the 
Domeli Circle. Jalalpur, in tlie Gujnft district, has IHe 
hundred looms, including a good many tiy-shuttles, 
which use three species of yarn for lois and chadars : 
{a) imported woollen yarn known as rajfal ; {h) home- 
made yarn of Tibetan wool ; and (c) home-made yarn 
of locally grown wool.' The exports are estimated at 
Rs. lacs of the first variety, a lac of the second and 
Rs. 15,000 of the third. The Gurdaspu* district has 
only one centre of note, Sujanpur, where all-wool lois 
are made of hand-spun Kangra wool, but the speciality 
of the place is the “ garbi loi," which will be sepa- 
rately noticed. The places deserving mention in the 
Hoshiarpur district are Mariana, Hajipur, Bambeli and 
Hoshiarpur city, but none of these is very important, the 
largest centre, Mariana, having only 25 weavers. Bilga 
in the Jullundur district has 50. The products of the 
dozen odd looms respectively of Dad^,and Pamal in the 
Ludhiana district, are largely purchased for horse-cloths 
by the Indiart Army, while the black and white blankets 
of Jagraon, like those of all other wool-manufacturing 
centres of the province, find a ready sale amongst the 
thriving ci>lti\^atars of the Canal Colonies. Tne 150 

^♦l,26§ yards of this go^ to the seer, which costs a rupee. 
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looms of Panipat still command a good market in 
Lahore, Delhi and Amritsar, but the general rise in the 
wages of labour has killed the trade in the well-known 
Sirsa lois^ which no Weaver, will now make for less 
than double the former price. A Sirsa loi 7^ yards by 

yard, weighing 4| seers, which could be had for Rs. 6 
ten years ago, is at present worth Ks. 12 in the bazaar, 
and can no longer compete with the machine-made 
article. 

Of the districts of the Western Punjab, reference 
ilt^ed only bc*m.1de to Dera Ghazi Khan, where rude 
woollen fabrics fo* the use of agriculturists, and also 
more ambitious articles such as rugs, prayer-carpets 
and camel-trappings, are woven by the Biloch women 
of the border hill-country. The fabrics are interesting 
because of their sober colouring and quaint ornamen- 
tation with shells and silk ix)scttes. 

The prolift of the industry are said not to exceed 4 
annas a day in Jhang, 6 annas in Jalalpur, and 
*8« annas in the Hoshiarpur district. They are every- 
where on the decline, as the hand-weaver finds it in- 
creasingly difficult to compete with the cheap shoddy 
articles of Europe, which beguile the simple customer 
by their excellent feel and finish.^ 


^ It is impossible for the European all-wool blanket to compete 
with the Indian article, the latter beini» sold at ^ price very little 
above the cost of th^ raw material, as the following leprcsentative 
prices will show • vveight. Price. 

• Scer^ 

Bilga 

* whi 


^ white 
Hajiana Sc Gujrajiwala 
Chmkwal 


2 


Rs. a. 
4 12 
4 0 

2 8 
8 0 


Panipat 1 

t whil 


ick 

white 


Re. I per seer. 

Re. 1 to Rs* 2 pv seer. 
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Flannels 

Tweeds. 


i 

There are 100 looms in Sialkot which make a spe- 
ciality of f^arbijois” ; their annual output is esti- 
mated at 46,000 pairs, valued at a lac of rupees. An 
equal number are busy at Sujan]Mir (Gurdaspur district) 
and a great m.iny arc sc.ittered in the villages of the 
Nurpur Tahsil of the Kangra district. 

A “ garbi loi” of Siijanpur, 6 yards by yard, weigh- 
ing seer, costs Rs. 2-8, while in Sialkot city, ony; 6 
yards by 1| yard, and weighing 1| seers, can be had for 
Rs. 2-4. There is a good export of these lo Lahore, 
Delhi and Amritsar for further dislr^bu^ion all owr 
India, but the margin of profit is contracting and the 
number of looms is consequently on the decline, 
and Much woollen yarn, locally known .is niffal, is im- 
ported into the province from Europe,^ to be woven 
into cheap and serviceable flannels and tweeds. The 
headquarters of the industry is Amritsar, where not 
only are a very large number of pit-loom:^ engaged in 
it, but a number of factories with Japanese, Dhariwal 
and other improved modern looms have been s^t 
up by capitalists. Such factories are also found at 
Jullundur and Batala. yarn is woven, as above 

mentioned, on ordinary pit-looms in Jalalpur and also 
at Ludhian.i and many other places. 

The industry received a great impetus from the 
“ Swadeshi Uiovement,” but increasing competition is 
already reducing profits. 


Imports of f.oollcn y.irn 

and knittinj^-wool 

in India in lbs. : 

Years. 

At Karai-hi. 

Total. 

From Gcrm.my. 

1905-06 . 

. 201,193 . 

. 599,093 ^ . 

. 270,168 

1906-07 . 

..*M4,513 . 

. 979,024 . 

. 635,025 

1907-08 . " 

. 347,757 . 

. 781,854 . 

. 494,674 

1908,-09 

, 381,520 . 

. 757,730 . 

. 537,488 
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Some namdas or felt riigs.are prepared in Ludhiana, Miscellane- 
and cheap ones with ^Marge barbaric patterns " are also 
turned out at Bhera and Khushab ; but they are made 
of dirty wool, poorly* felted, and too often mixed with 
goat’s hair. 

A few Kashmiris in Jalalpur (Gujrat), Sujanpur and 
Dera Nanak (Gurdaspur), Kila Sobha Singh, and a few 
other places in the Sialkot district, weave shawls of 
Kirmani wool. 

The art of knitting socks and gloves by hand, from 
worsted and woollen yarn, is practised in many places, 
as for example in Ludhiana, where 25 men and 100 
women and cluldren are said to be engaged in the 
industry for eight months in the year. The knitting 
machine is also used.^ 

The necessity for co-opeiation in tJie purchase of the 
raw material, as well as the sale of the finished 
products, is no less urgent in the case of the wool than 
^of the cotton weaver,^ for th6‘ former is, if anything, 
iftorc at the mercy of the shopkeeper than the latter. 

The middleman levies a heavy tax on the industry. 

Secondly, the woollcai hand-industry, no less than the 
cotton, stands in need of improved methods and appli- 
ances. ^ The importations of machine-made goods have 
dealt it heavy and frequent blows, but it is not past 
hope, at all events in the winter fastnesses*of the Kangra 
hills.^ What can be achieved Lw well-directed effort 

See p. 31 supra. 

^ M P. 10 „ 

In.a couiilry so advanced industiially r^^Kaly, 20,000 hand- 
looms are still at work in the artisans’ own homes as compared with 
8,000 power-looms and 3,000 hand-looms in the factongs. , * 
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The present 
position. 


is shown by the success of the Irish Industries Associa- 
tion and the Congested District Boards in Donegal, 
where these agencies introduced the wool-industry. 
Besides popularising an unpro'C^ed foot-driven spin- 
ning-wheel, they have taught the peasant to size yarn 
and weave it on a fly-shuttle loom which produces 
twice as much as the old loom. The Donegal pea- 
sant now has the whole world as a market for his 
homespuns and depends on this industry for his 
livelihood.^ 

The following figures of the wool tra'de bf the Punjalb 
are instructive : — 


Years. 

Exports of raw 
wool. 

Imports of woollen 
manufactui es (exclud- 

1905-06 . 

136,667 maunds. 

ing carpets and rugs). 
38,848 maunds. 

1906-07 . 

100,812 

81,071 

1907-08 . 

91,917 „ 

28,761 

1908-09 . 

129,818 „ 

32 264 „ 


There appears to be no valid reason why the raw 
wool sent out of the province snould not be manufac- 
tured at least into yarn before export. It is true that 
raw wool is less in bulk and therefore costs less to 
export than yarn of the same weight, and the Euro- 
pean spinner is more skilful than the Punjabi. But 
we must remember that Indian cotton yarn has estab- 
lished a firm^ market for itself in foreign countries in 
spite of similar difficulties. 

Further, there wok.Id seem to be an opening in this 
province for.^the manufacture of union" cloths and 
shawls of mixed wool and cotton to compete with 
the imported article. The cheap German or Paisley 
shawl often ce^.its less than its own weight cf raw 

^ } Indian Textile Journal^ May 1910, p. 205. 
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wool and cannot therefor^ contain much of that 
substance ; but its popularity/ like tiiat of the garbi 
loi," indicates a vast fulure for mixed cotton and wool 
manufacture in Northc'rn Iikdia. The cheap shawl " 
has come to stay and mii^ht as well be made in India 
as in Europe. 

The manufacture of carpets ^ is of comparatively 
small commercial importance in the Punjab. The 
average yearly export is only 5 lacs of rupees, where- 
as the total exports of all commodities in 1908-09 
afnounted tcT 1,*530 lacs, of which 355 lacs were 
accounted for by wholly or partially manufactured 
articles. The industry is interesting from an artistic 
point of view, but with this aspect of local crafts we 
are not here concerned. 

The factiM'y industry of carpet-making in the Punjab, 
now practically centred in Amritsar, owes its exist- 
ence to the mitiative of the jails. The Indian carpet 
was first brought to thj notice of Europeat the London 
Iftternational Exhibition of 1851, but it was nott ill 
1862 that the exhibits of the I.ahore jail introduced the 
Punjab article to the world’s market. 

The Amritsar carpet trade is chiefly with the United 

1 The iinpoits of “sh.iwls” into Incli.i were as follows : — 

Years. Number. Value in Rupees. 

1901,-05 . . U,4S1,040 . . 61,12,427 

1905- 06 . . 112,858 . . 27.60,868 

1906- 07 . • . 790,118 , , 15,89,421, 

1907- 08 . . 1, 203, .372 . 34,14,943 

• 1908-09 . . 2,030.081 . . .52,871045 

I'here is a growing demand for fabrics of wool and mixed wool 
and cotton in Bagdad, which is the entrepot for Mesopotamia. The 
dctnancl is chiefly fo» smooth-surfaced cloths, both plain and with 
lines aiTd checks .— Trade Journal, June 30, 1916. 

2 For further information sec Latimer, MoHO<f. on C^rJ'et-inakm^f tn 

the Punjab (1905-06.) 

• ^ • 
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States of America; and reached its present dimensions, 
which are probably normal, in 1898. An unexpected 
boom inflated it to twice tliis volume in the years 
1900-01-02. The result was over-production and much 
bad work, with the consequence that the demand sub- 
sided and the mushroom factories that had sprung into 
existence went to the wall. The industry is safe at 
present in the hands of a few firms of standing, who 
practically monopolise it, and who fully understand 
that bad workmanship does jiot pay. 

The leading manufacturers restrict themselves tot’fie 
higher grades only, /.t'., from Rs. 12 per square yard 
(wholesale) upwards. There are six factories in 
Amritsar with about 200 looms altogether actually at 
work, and some of these have alsobrancli establishments 
at Batala and Sujanpur in the Gurdaspiir disti’ict, 
and Majitha and Jandiala in the Amritsar district. The 
system followed is that the manufactiirei- pays the 
master- weaver for different tpialities of carpets at so 
much per 1,100 stitches as wages, and the latter in lbs 
turn engages his weavers, mostly boys and youths, 
between the ages of 10 and 20, at a daily or monthly 
wage, A master- wcMver earns from Rs. 10 to 30 per 
mensem and a weaver from Rs. 4 to 15 per mensem. 
All the workmen are Mohammadans, the largest 
proportion 6f them, especially m the higher grades, 
being Kashmiris. Apprentices are^ however, freely 
taken from other Mohammadan castes. 

Woollen yarn, of which about 1,800 maunds are 
consumed yearly, is locally spun and dyed with vege- 
table colours. Tj'he ordinary grades Cost from Rs. 40 to 
45 per maund, but the finest, made of Bikaner wool, are 
Rs. 70, or jnore. The yarn of ** pashmitui carpets" is 
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made of Kirmani wooH and averages Rs. 150 per 
inauiid. The dyeing adds from Rs. fiO to Rs. 25 per 
maund to the price of all these. 

Considering the fact* that f)n]y a few years ago eight 
hundred looms, employing from four to live thousand 
weavers, were busy in Amritsar, and there are less than 
a third of the number at work now, it is impossible 
thc^e should be any real shoitage of labour. 

The carpet industry of Multan is a cottage industry 
of very old standing, and is historically distinct from 
that of Amritsar.^ It is, however, insignificant in 
extent, there being only 40 looms for carpets and 8 
lor (small woollen rugs, li to 3 feet square, used 

by Hindus for ceremonial purposes). Multan carpets 
have the merit of individuality, in spite of the fact that 
the colours are often glaring and ill-assorted and the 
patterns confused and ugly. They are made both of 
pure wool and of wool mixed with cotton and are 
psually 8 ft. by 4 ft. in^size. They cost from Rs. 6 to 
R?. 10 per square yard if aniline-dyed, and from Rs. 8 to 
Rs. 13 if dyed with vegetable colours. The asans vary 
in price from 14 annas to Rs. 5-8 each, according to 
size and quality. 

Ihe industry is in a stable condition, as tlie weavers 
work with their own capital and find a steady market 
for their goods all over India. At the same time, the 
formation of a co-ioperative society would improve th^ 
piesent^state of things, as the artisan wou^d then be in 
a better position to know the clianging tastes and 
requirements of tlie markets than he is now. The 
pioblem, however, is not of suffici^it importance 
for Government interference. 

# 

See page 46 
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Other 

Centres. 


System of 
advances. 


Jail • 

Competition, 


Half a dozen stray workmen weave carpets near the 
Ajmeri Gate at Delhi, and the craft is taujii^ht in tlic Arya 
Samaj orphanage at Bhiwani and in the Church of 
Scotland Mission Schoohi at Gujrat, both of which 
are glad to undertake orders. Carpets are also made 
in the Lahore, Delhi, Multan and Montgomery jails. 

The bane of the industry in Amrilsar is the system 
of advances, which is more or less prevalent all over 
Northern India in almost every craft. Under it the 
employer is compelled to advance large sums of money 
to his employees ’ witliout any h()pe of recovery. A 
workman will often take advances in one factory and 
then go over to another, leaving his first employer 
without any remedy except a costly and unprohtable 
action in the civil courts. 

The only cure for this state of affairs — which is as 
degrading to the cniftsman, whom it reduces to a state 
of life-long slavery, as it is damaging to the employer’s 
purse — is legislation making ^ill direct or indirect 
advances by a master to his employees beyond, say, tw^) 
months’ wages irrecoverable.*’ It will then be possible 
for an employer to refuse to make unreasonable 
advances to his work-people, well know’ing that his rivMl 
wall not outbid liiin. A general rise in wages, w’hich, 
it may be mentioned, are low at present, wall proba- 
bly follow. But the rise will be fully compensated by 
an improvement in workmanship and the saving of 
the capital that now has to be sunk in advances. 

the effect of jail competition on the industry may 

' Advances arc made not only to the master' weaver, but also to 
the weavers under jj.»m. The wa^es of the weavers are ci edited to 
their accounts and debited to the master-weaver, who is credited with 
his contract- wAge h^r the whole c.iipet. 

2 It IS, of cotjrse, n^t proposed that existing debts should be cancelled. 
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here be considered. In th^ hrst place, it is not true 
that the jails have crushed out a local craft. On the 
contrary, they have been its pioneers, and as such have 
encroaclied on no vesfed interests. It must be admit- 
ted that a Government department that originates a new 
industry is not justified in keeping a hold on it when 
private persons liave taken it up. It is clearly the 
du4y of Government, in all its branches, always to 
promote private enterprise. The case in question is, 
however, exceptional. The Punjab carpet industry is 
of little importance to the people, of whom it employs 
only a very insignificant portion. The output of the 
jails is comp<iratively very small and does not seriously 
compete with the enter[irise of private firms, who are 
mostly engaged in the export trade, in which the jails 
have no share. On the other hand, carpet-making is 
peculiarly suitable for the employment of prisoners, 
<ind w.is indeed t<iken up by the jails for this reason. 
^The only lestriction tl^at can be suggested is the fixing 
o^ minimum prices, below which the lails should not go. 

Ilie cai pet-man ufacturers ol Amritsar would do well 
to stiindardise their colour^. At present there is a 
great loss of custcmi because orders cannot be repeated, 
there being no guarantee that the customer will get 
what he wants. In 1908 ^.4,000 worth of carpets were 
letuined from London, because they did*not come up 
to sample as to their colour. This was not only au 
actird, but a still greater prospective loss to the industry 
generally.! • 

^ It is understood that the leading linns of Amritsar do keep 
samples, of every coWur they use, and guarantee to match it after 
any nuifibei of years ; nevertheless, the fact Ihd^there is no general 
standard of colours injures the industry as a whole. The shortcom- 
ings of the small manufacturer damage not only himself, buUhe bitr 
m^ufacturer.at well. “ 


Standardisa- 
tion of 
colours. 
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Pashm. 


Pashm is the under-hair of a small breed of goats 
found only in the higher parts of Yarkand and the 
Tibetan table-land. It is brought to Ludhiana and 
Amritsar from Western Tibet bid Kashmir, Ladakh, 
and Rampur on the Sutlej. ^ The breed is also found 
in Eastern Tibet, but there the value of pashm is un- 
known and thousands of maunds are wasted every 
year.* 'r 

The Indian shawl, the only article of importance 
made of real pashviy went out of fashion in Europe 
after the Franco-German war of 1870*, and since that 
date the e.xport trade has steadily declined almost to 
the vanishing point. The Indian aristocracy prize it 
chiefly in the form of jdmawdrs and /eras, ^ but their 
custom is limited and must diminish with the gradual, 
but inevitable, adoption of Western habits of living by 
the upper classes in this country. 

The chief centres of what still survives of the 
pashmina'^ industry are Ludhiipia and Amrits.ir, the^ 
former with 200 looms which turn out Rampur chadat'S 


^ About 300 maunds of /ns/o;/ pass through Kulu, and 160 through 
Kanipur every year. 

2 Waddell, Lhasa and its Mysteries, 1905, pp 476-7. Mr. Waddell 
suggests that pashm could be imported the Chuinbi and Nepalese 
passes. ^ 

The under-hair of certain hiecd^ of dogs and ponies in Tibet is 
very like pashm and could, no doubt, be used for industrial purposes 
in Europe. 

® A jdniawdris a shawl, usually 3 by li yards, covered with floral 
work. It is used in the United Provinces and Hyderabad (Deccan) 
for making shtnvdnis (a kind of dress worn by the upper classes). 
The iQTvn jord literally means ‘a pair’ and maybe applied to Jiny pair 
of pashm shawls, ft specially denotes, however, a pair of 'shawls 
with woven boj/lers and ends. 

^ PaslLninai^ the Persian te^m for all pashm goods. 
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and alwanSy^ and the latter with about 100 looms for 
plain and 25 for flowered shawls. .The weavers are 
partly Kashmiris by descent, and partly Jiilahas, Mochis 
and others, who earn ft om IJs. 8 to 15 per month. The 
work is slow, as the loom has to be manipulated with 
very great care. The yarn is spun by women, who 
generally buy raw pashm, sort it and sell the finished 
ar^cle at from Rs. 15 to Rs. 30 a seer. Their profits 
are very low, never more than a couple of annas 
a day. 

•Shawls arcfaljfo made for export to the Amritsar 
market in Nurpiir (Kangra), which has 65 looms 
worked by Kashmiris. 

The prices of genuine Amritsar shawls run high and 
vary with their quality. In addition, however, to a 
certain quantity of plain embroidered shawls, shawl- 
cloth^ of the value of about Rs. 7,00,000 is annually 
imported IroTii Germany, to be embroidered in the city 
juid sold as inferior Amritsar '‘shawls.’^s Xhe Rajii- 
pnr chadars of Ludhiana, measuring usually 4 yards by 
from IJ to 2 yards, cost from Rs. 20 to Rs. 32. More 
expensive ones are made to order — but very rarely. 

^ Ahcdii is a scrge-like stuff in plain colours used for inakin^j 
articles of cloth in»j. The Rampiu cliadarx^ made of finer material than 
the alwan, and is used as a wrapper by men in Bengal, to which pro- 
vince there is a large export. 

A variety of the Rainpur chadnr is the one made with pashm warp 
and silk weft. It costs from Rs. 15 to Rs.*20 for a piece 3 by U 
yards, aii«l is exported to Bengal and Madras. • 

Both kinds are vei y suitable for dress material for European ladies. 

2 This “ shawl ” material is made of ordinary wool or mixed 
wool anci cotton. • 

’ Cotfbii pieces imported from Manchester a^ also embroidered 
m Amritsar with cotton thread for 12 annas a pair, and #re then called 
cotton shawls. 
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The embroiderer’s or foppai^ar's art is closely con- 
nected with that of the shawl-weaver, whose manufac- 
tures he linally prepares for the market by worku^t^ 
up the borders with liome-spuh pashm or imported 
woollen yarn. The craft is flourishing in Amritsar, 
where it gives employment to about 1,000 men, women 
and children, and there are a few hundred more 
scattered through the villages of the district. The 
charge for embroidering the borders of a pair of 
shawls, including the cost of the thread, is from Rs. 5 
to Rs. 20. ■ ' ‘ 

Eighty Kashmiri embroiderers also ply the needle in 
Dera Nanak and a few in Ludhiana, but these are less 
thriving than their brethren of Amritsar. 

The case of the genuine shawl industry is almost 
hopeless, but one may suggest as a p.illiative that the 
shawl-merchants of Amritsar and Ludhiana should 
combine, with the help of their municipal committees, 
to set up a kind of assay office where the various grades 
of shtiwls should be hall-mai'ked. At present many 
rich people, especially foreign tourists, will not buy 
shawls because they are afraid of being cheated. 

Goat-hair. There are about 4 million goats in the Punjab, a fail- 
proportion of which are regularly clipped once a year, 
yielding half a seer of hair per head.^ The hair sells at 
three to six sVjers a rupee and is used in most districts for 
.coarse sacks, ropes and mattings. It is usually prepared 
for spinning by being beaten with a stick, but in 
some placcsbt is scutched with a bowstring tied to a 
peg on the ground and alternately tightened and 

slackened by the operator. It is spwn into thread with 

, — * », _ 

1 15,866 njjiuncls of jjoat’s hair were exported from Karaclii in 
1909-1^, chi^jOy to Marseilles, Hamburg and Liverpool, 

• f ' I « 
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the spindle or the dherna^ j^nd then woven on a small 
loom. 

Goat-hair is used in Europeas a substitute for horse- 
hair. The longer hairs ai-e employed in the manu- 
facture of hair-cloth for upholstery, while the shorter 
ones are made into curled hair for stuffing purposes. 

It is also said to he used in the manufacture of cheap 
carpets. 

The camel abounds in the Hissar, Ferozepur, Camel-hair. 
Muzaffargarh, Multan, Dera Ghazi Khan and Mianwali 
dfstricts in this order, the total number in the whole 
province being over 270,000. Like the goat, it is 
clipped once a year and yields about 2 seers of hair. 

The under-hair is of a light brown colour. It is 
chiefly used in the Punjab for ropes, and, mixed with 
goat's hair, for sacks. In Hissar, it is mixed with 
cotton and made into a cloth locally known as bhakla. 

In Europe, Tt is made into warm, soft and waterproof 
^fabrics, which are used^for many purposes It is often 
nfixed with wool for special qualities of tweeds, etc. 

The long hairs, used in Europe for rugs, carpets, 
beltings and artists’ brushes, are entirely wasted in the 
Punjab. There is a possibility here of a useful minor 
industry. 

The hair of the mane and tail of tlie horse, and of Horse-hair, 
the tail of the ox or the buffalo is of •considerable 
^mmercial importance. It is employed in Europe 

^ For*a description of the dhcnia^ see Monog. o% Woollen Manu^ 
factures in the Punjab, p. 5. 

* J. de Cordenoy, Les pi oduifs colomaux d'ot giue aninialc fParis 
1903) p. U7. 

The ^:uropean supplies come chiefly froiifk. Russia and China. 

The present prices of Russian hair arc from Id. to ^d. per lb., accord^ 
ing to quality, delivered at English ports, while the Chinese product 
realises from l(^\d. to 12i(/. • ^ 
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Bi istles. 


Squirfols’ 

tails. 


for the manufacture of sieves, strainers and vari- 
ous coarse fabrics, and is of equal importance to 
upholsterers, mattress-makers, and coach-builders.^ 
Horse-hair is plaited into summer hats in China, and, 
amongst other things, is cut into short lengths for tooth, 
hat, shoe and clothes brushes of a rather inferior kind.^ 

Here there is very little organised trade in this 
material, which seems as a rule ttj be wasted. ^ It can 
be had in small quantities at six to ten annas a seer in 
Lahore, where it is used for making strainers and 
cJioivrics, but the two or three dealers in Amritsar wHo 
use it for brushes, complain that they can never rely 
on getting a constant and adei|uate supply. 

A lew lirnis in Lahore and Delhi make brushes of 
bristles. The raw material is imported chi(‘fly from the 
United Provinces, only a small quantity being locally 
available. 

Pigs are bred in this country by the lowest and most 
ignorant orders of the people, aii.d, as may be expected, 
very little care is bestowed on scientific details. 
Bristles should be pulled out from the live animal, as 
is done in the United Provinces, and not from the dead 
carcass. An authority states that it would pay to set 
up a piggery for the purpose of getting the bristles 
alone, as is done in China, which produces the highest 
grades of thcMiiaterial. 

• There does not appear to be any trade or industry 
connected with squirrels' tails in any district, save in 
Gujrat City, where painters make them into brushes for 
their own use. The tails are in demand in Europe. 

1 Ibid, p. 115. / * 

* Consul-General Hosie, Report on the Province of Ssnch'nan^ Blue 
Book, Qiina,^o. 6 (1004) p. 83. 

3 Only 16 irtaipidi were exjlortecj from Karachi in 1909-10, 
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^ Tlic PiinjaJj alwincls with librc-yiclding plants wliich 
have not yet been#sufticiently turned to aceount. In 
most districts the cultivators utilise the more plen- 
tiful and easily worked ones for baskets, ropes, mats, 
etc., for their own use, but there are very few people 
who make their living exclusively by this industry. 

Nor is there much systematic cultivation of the raw 
material, the total area for the whole province (exclusive 
of cotton) being only about 70,000 acres. 

• While the United Provinces yearly raise about Saiin or 
fij0,000 acres of sv///// ^ of which they export 400,000 Hemp*, 
maunds,'-* the Punjab grows only 50,000 acres, chiefly 
in small plots of an eighth of an acre for home con- 
sumption.* Most of it is lound in the submontane 
tract of the province, especially in the Hoshiarpur, 
Jullundur, Ludhiana and vSia^kot districts, each of 
which has 5,000 acres or over. 

The cultivation of this plant is^onsidered less proht- 
able Uian tliat of the other autumn cr^ps, because of 
the tedious retting and delibring processes involved, 

^ Sann (Corotolaria juncea) is called sani in K-iriial. 

* A^r. Joiini. IjjA* Oct. 1909, p. 347. 

^ The crop is generally sown for the fibre, but in Hoshiarpur 
10 per cent, of it is used, as a rule, for green manuring. 
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which are a serious consideration in a province where 
labour is comparatively dear. If simpler and cheaper 
methods are ever discovered, an important addition 
will be made to the list of'the more valuable crops. 

The chief points in favour of sanii are the follow- 
ing 

1. Its cultivation is very cheap and easy. It 

needs neither hoeing nor manure, as it 
draws the nitrogen from the air. 

2. It grows very rapidly, being ceady for harve' t- 

ing in 3 or 4 months. 

3. It grows well on poor land. 

4. It enriches the soil for other crops, and is 

therefore a good crop to grow in rot.ition 
with others. 

5. It can be used as green manure. 

6. It is profitable to grow, an acre yielding as 

much as Ks. 28 profit.'* 

The fibre can be put to the same uses as true hemp, 
tx., for ropes and c.invas, the combings and sweep- 
ings going to the paper-mills. In the Punjab it is 
usually made into ropes, twine, and sackcloth,^ and in 
the hills also into shoes. ^ In Sind and some other 
parts of India its most important use by far is for the 

^ For a brief account of the indigenous process, sec Duthic and 
V\x\\q\^ h'leUi and (iardi’n Ci op\ oj (he .V.-IF. P. and Ondh, 1882 pp. 
83-84. 

* Indian AiincJdlnnd, Dec. Ist, 11)09, p. 370; see also tlic Ann. 
Rep. Lyalipnr Agne. Sin., 1909-10, p. 12. 

^ In the Pabna district, the profit comes to Rs. 33, Aj^r. Ledger, 
1908-09, No. 7, p. 13a 

* Locally known as 

® Kan^ra Dtfl. Gazetteer, Vol. II., 1899, pp. 84-85 and 98. 
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cordage of fishing-nets, while in Madras it is woven 
into fabrics used for buckets, curtains^ cots, etc.^ 

The Hoshiarpur staple, though not equal to that of 
Jubbulpore,'' is still the be^^ in the Punjab. It costs 
Rs. 6 per maund in Hoshiarpur, where it is collected 
for export to the Amritsar market, both raw and as 
twine or sackcloth. 

Gharota, in the Gurdaspur district, is another well- 
known centre of the industry, and is said to send out 
every year Rs. 2,000 worth of twine, and Rs. 1,000 
wf)rth of an ilifcfim* grade of sackcloth, made of Sdun 
brought from the Nurpur Tahsil of the Kangra dis- 
trict. Shahpur Kandi, also in the Gurdaspur district, 
obtains the raw material from the surrounding villages, 
and yearly exports Rs. 5,000 wortli of twine, in addi- 
tion to a quantity of the libre. 

The Punjab fibre industry is at present devoid of 
method or oi^ganisation. The libre is retted in muddy 

water which discolours it, and is then sent out witliout 

• • 

puoper scutching. A Raw.ilpindi firm complains that 
out of one maund of Hoshiarpur sann they get only 
20 seers of clean fibre, while the other 20 seers, on 
which they pay full freight and other charge^, con- 
sists of dirt and waste material. The s.ime firm prefers 
to import sackcloth from Partabgarh and iMirzapore 
in the United Provinces, because the •Hoshiarpur 
article is too uneven in quality. Hoshiarpur twine is 

Mddtfis A^i^r. Dept. Bulletin, No. 51), on Sann, p*ll. The st.ilks 
alter being divested of the fibre can be used ns fuel and for thatching 
roofs, where they will last 4 years. The seed is given to buffaloes 
and is also used for irtiking poultices. The flowers are cooked in 
curry. • 

Ibid, p. 12. Only Jubbulpore Siinn can paj>s Ihe^tandard test 
of ^tons for a 1-inch rope. 
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disliked, in spite of the excellent material of which it 
is made, because of the large amount of sand put into 
it. In the Ludhiana bazaars, for example, it sells at 
Rs. 16 per maund, whereas the locally made article, 
which is purer, fetches Rs. 19. 

There appears to be an opening for a fibre factory 
run on modern business lines at Hoshiarpur,i and 
probably also at Shahpur Kandi,^ near which places 
the raw material is abundant, and would be still more 
so if a regular demand arose. 

The factory should, in the first install ce, grade the 
raw material properly and adopt suitable methods of 
retting and scutching. The next step would be to 
prepare yarn," strands, and twine, and finally canvas, 
sack-cloth, etc., of a uniform quality. As the raw fibre 
costs Rs. 6 per maund and the twine sells for at least 
Rs. 16, there is an ample margin of profit. 

The machinery required for such a factory is very 
simple The heckling tool consists only of a few iron 
spikes, arranged on a table like the teeth of a coihb, 
through which the sanu is dragged by the hand. The 
yarn is spun on a hand-driven wheel, with hooks 
attached to its circumference, which could be made 
by any village carpenter. 

The only factory of the kind in the Punjab is the 
ropery set ilp by a local contractor at Rawalpindi in 

^ Shortly to be connected with Juliundiir by rail. 

2 Shahpur lOmdi is connected with Pathankot by ef,»ht miles 
of unmetallcd but good road, which is troublesome only during 
the rains. Means of transport are abundant. Gharota, which is ten 
miles from Pathankot to the south, does not appear to be suitable. 

• A single firm in Rawalpindi expressed willingness to buy 
1,000 maundi of properly-made Hoshiarpur sunn yarn every year, if 
availalSle. « 
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1905.' So far only ropes aqd cords are being made 
but it is intended to take up the manufacture of sack- 
cloth as soon as suitable local workmen are available. 
The rope-makers, originally* imported from Calcutta, 
have now been replaced by Hindustanis, who are found 
more satisfactory. 

An ample market for the better qualities of sann 
coifld easily be created in Europe if a good uniform 
supply were assured.^ As now shipped, it fetches from 
^'20 to £^0 a ton, but if the fibres were in good 
unentangled lengtlq^, they would command double this 
amount.^ 

The local Department of Agriculture is devoting 
serious attention to .svn///, whieh is much more deserv- 
ing of encouragement than jute, the success of which 
is doubtful in the Punjab. In addition to improv- 
ing the local varieties, it would be well if research were 
directed tow«irds discovering better methods of extract- 
ing the fibre. This, i^ore than anything else, is the 
great problem of the industry. 

Saukiikra or patsan^ {Hibiscus caiuiahinus) yields 
a glossy fibre, which, though not so strong as 
saiin, is almost as good as jute, for which it is some- 
times substituted! It occurs in the same area as 
sann, being usually grown as a hedge-i^lant round 
sugarcane, maize, and cotton, but never as a separate 
crop. * 

The fibre is extracted by retting folio w(jcl by beating 
with a stick, and is usually twisted into ropes, 

* It has been tvorked by steam power ^ce 1907.] 

* See Watt, Comm. Prod. lud., pp, 435 et seq, 

^ Tropical Agriculturist^ M.arch 1905, p. 667. 

^ sun in Karn^l. 


Sankukra. 
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though it cun also be made into a coarse sack-cloth, 
and, in Bengal, ih said to be used in paper-making 
and for hsliing-nets. For tliis last purpose, however, 
it hardly appears suitable, as it will not long resist 
water. ^ 

Saiikukra costs about Rs. 5 per maund in Hoshiar- 
pur where, however, only a limited quantity can be had. 
The cultivation might be largely extended with proht.* 
Properly treated, Bimlipatam jute,’' as it is called, 
is likely to fetch a price equal to that of jute of medium 
quality in the London market, i.e>y from' ;^T1 to ^^'12 a 
ton. 

Mutij, Muni (SaccJianun antiidinaccinUy var. ciliarc) is, 

with its varieties, the commonest and best known of 
the Punjab fibres. It is of rapid growth, and abounds 
in sandy soils in the neighbourhood of lakes and rivers, 
as for example, in the Gurdaspur and Hoshiarpur 
districts. It has come into prominence in the Chenab 
Colony with the canals, and is found on the banks o^ 
watercourses. ' 

Miiiij is popular with the cultivator, as it is easily 
collected, and, unlike sanu, needs no retting. It is put 
away in bundles after cutting until the slack season 
comes round, when the spathes are beaten with a 
wooden mallet to extract the fibre. About five seers is 
the daily ouTturn of an ordinary labourer. 

The fibre is twisted into a strong and elastic rope 
which withstands moisture wonderfully well. Munj 
matting, largely manufactured at Delhi and elsewhere, 

' The leaves are §aten as a vegetable and the seeds given to cattle 
in Poona. The lattC' have also been exported to England as an oil- 
seed. 

• Jyr. Jon/u. October HKQ, p, 356. 



HHAIUK, TUCtAR, DIH. 73 

is said to be proof against the white ant, hut is uncom- 
fortable for the feet.^ 

» 

Prepared muuj fibre costs from Rs. 1-4 to 2-8 per 
maund in Hoshiarpurf and ijtring from Ks. 5 to 13 per 
maund, according to its hneness. ^ 

Bhiibar (Isclunninn ans^iisfijolimn) is a grass com- uhahar. 
moil in many parts of tlu* Sewahk tract and the outer 
Ilwnalayas at 2,300 to 4,000 feet, up to the Indus. ^ It 
is largely used for rope, string and matting, and for 
the construction of rope-bridges. Bhabnr ban or 

stf-ing sells in«Pa1iipat and Kewari at Rs. 3 to Rs. 4 per 

% 

maund. 

Ba<^ar {Erioplionini (oinosiiin) is a coarse, sedge-hke Ba^ar. 
herb often found associated with the above, with which 
it is generally confused. It flourishes in the Sewalik 
tract and the Salt Range. 

Its fibre is less esteemed than that of the other, for 
which it is often substituted. 

'fhe dib {Typlia spp.) is common m water-logged 
*l;wuls 111 the plains, especially near hill torrents, and 
in the alluvial lands of the Indus. Its leaves are used 
for matting, and both leaves and culms are also made 


^ Tlu- coarse leaves al the base ul the reed aic use^j;! for thatching, 
while the saikauihi, or stem pioper, is made into clucks, stools, 
and liitkka tubes. The smooth thinner ^lart of the stem (////) is 
worked into tine chicks, b.isket^ and sieves. The tipering flower- 
stalk (sirL) serves for covenng hay-stacks and loofsf 

2 10 000 maunds of cleaned timiij fibre is reported to be available 
annually at Garh Muktesar station (Meerut). A few thousand maunds 
could be'bought in th(?Moradabad distiict alsi^at Ks. 3 per maund. 

4,000 maunds, at about 13 annas a maund, are reported to be 
available annually at Javvalapur Station (Saharan pur).. 


10 
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into sieves, rope and thatch.^ It is about the best 
thatch grass available. 

Panni {Vcfiveria zizanioidcs)^ is a grass that thrives 
in the Delhi Division, especially in Hissar^ and 
Karnal, though it occurs also in otlier districts of 
the Punjab. It yields a good fibre and is also used 
for thatching, but it is best known for its root, called 
klias, of which “tatties'’^ are made. It has been 
suggested as a paper material.^ 

The Himalayan nettle [Giravdinia Uctcvopliylhi) is 
found in many places in the hill districts and states 
from 2,500 to 7,000 feet. Its fibre is obtained by 
retting, and is worked up by hand into strands which 
are used for ropes, fishing nets and shoes. In Nepal 
and Sikkim it is woven into an exceptionally strong 
cloth called ban^ra. The Imperial Institute of London 
has reported on samples sent for trial that the product 
is of excellent quality and likely to take a high place 
among the textile fibres if available on a commercial 
scale. A London fibre-broker valued it at ^'20 per ton, 


^ Tlic pollen IS baked and eaten on the Indus, where it is an 
important article of food. The young shoots and tender roots are also 
eaten. The down of the ripe fruit is mixed with mortar as a binding 
material. 

2 Watt, Coin Prod. Ind.^ p. 1106. Coldstream, Grasses of the 
Southern Punjal^, No. 18 (under Andropogon nmncntiis). 

In the Hissar district Panin grass chiefly grows in the nali 
villages of the Sirsa and ■ Fatehab.id tahsils. At a rough guess the 
yearly produce is from 20,000 to 30,000 maunds, It is not sold at all ; 
anybody requiring it can have it cut before October, when the grass is 
burned to prepare the land for the autumn sowings. The wages for 
cutting it are about one rupee for ten maunds. 

* Aromatic scented mats hung in doorways, and kept wet to cool 
the atmosphere by evaporation. 

® Li«^ard, ^iatenals tn India suitable for Paper ^ 1880, p. 27. 
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but the value would, of course, largely depend on the 
state of preparation.^ , 

Date-leaves are well adapted for plaiting into mats, Dale-leaves 
though too tough to t)e split up into individual fibres. 

Date-leaf matting fetches about Rs. G per 100 square 
feet. In many places, especially the large cities, Delhi, 

Lahore, Amritsar and Sialkot, the leaves are also 
mndc into fans, baskets, well-ropes and twine, as well 
as mats. 

The close vascular network of the inside of the Loofah, 
w^ell-known (Lu/Ja (V^yptiaca) is a cheap, 

sanitary and effective substitute for the ordinary 
sponge, and is much used in Europe as a fiesh-brush. 

It can also be worked up into useful and ornamental 
articles, such as hats and baskets, while the people of 
Korea sew it into their socks to keep their feet cool in 
summer. Japan yearly exports over a million loofahs, 
chiefly to London, Havre, Hamburg, San Francisco 

and New York.s 

• • 

• The lurai creeper is plentiful everywhere on the 
Punjab plains and is easily grown as a hedge plant 
or otherwise.^ After the fruit has been dried on the 
tree, the sponge should be carefully cleansed of the 
incrusting material and also relieved of the seeds. An 
expoit trade in these, at all events, could easily be 
started. ® • 

For* further information see Sel. Rep. from thuSaent. and Tech, 

Dept, of the Imp. Inst., I. Fibres (cd. 4688) p. 65. 

2 Also known as the “towel gourd” and “sponge cucumber” in 
West Africa and the A4^est Indies. 

^ Dcpdge, Useful Fibre Plants of the World, 18^7, p. 230. 

^ Stewart, Punjab Plants, p, 98. 

® For further information on loofahs, see Appendix l\ 
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Wheat and Wheat and barley straw is used to a small extent 
Barley stiaw. Lahore, GujrJit, Panipat and a few other places for 
plaiting and basket work.^ In Lahore, for example, 
over a hundred women are engaged in their homes in 
the preparation of plaits of ordinary straw. These are 
sold to the eight or ten men in “ Mohammad Shah's 
Sarai,” who sew them upintocaps for wearing under the 
turban, and occasionally into hats of European pattevn. 
The former are often very prettily designed, and not 
only supply a large local demand, but are exported to 
out-stations as far as IVshawar. The hats are cheap 
and well made, but kick liniNh and shape. European 
Schools, such as the Lawrence Mditary Asylum at 
Sanawar, are the chief consumers. 

The work could, no doubt, be adapted to a great 
many other useful purposes, such as the manufacture of 
ladies' work-boxes, waste-paper baskets, etc. The great 
possibilitiesof the industry are illustrated by its develop- 
ment in Central Europe and Japan. 

Straw-plaiting gives employment to between 20,000 
and 80,000 persons in Saxony and Hohemia, chieHy 
females, who all work in their homes. The material 
used is mainly wheat straw and bast, or, more properly 
speaking, chips or wood-shavings. These are extremely 
thin strips, ^ to | inch wide, chieHy prepared from 
Russian aspe‘n wood. 

Great importance is attached to the production of 
suitable straw. The plaiter, who gets it almost in 
its natural st'ate, draws each straw between a piece 
of leather, about the size of a boot-heel, and a curved 
knife, which fhytten as well as straighten it. He 

' For an ;ircount of the Hazara industiy, sec Hazara Dislnd 
GazetteTr, 190V^ p. J9, 
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then splits it into several strips by passing it be- 
tween the piece of leather and a to(^thed steel plate. 
The materi<il is either used in its natural colour, or 
is bleached in sulphur kimes by the workmen 
themselves, as desired. Dyed straw, which requires 
special skill to prepare, is furnislied by the dealers. 

The pLiitini^ itself is very simple, tlie only tools used 
bemg the workmen’s deft lingers. Tlie further processes 
of manufacture, such as washing and polishing the 
plaits, removing defects, sewing them together into 
stfaw hats, et*c., *ir^ carried out by th(i manufacturers 
of straw hats and similar goods. 

Itinerant buyers go round the cott.iges at fixed sea- 
sons, and buy up plaits for sale to the export mer- 
chants, who despatch them chiefly to the manufacturers 
in England and the United States. The industry has 
to keep in the closest touch with changing f.ishions, 
which are w!itched by the export merchants. These 
jirociire their patterns every year from Paris and other 
cefitres, and leave their orders with the middlemen, 
who in their turn communicate with the cott.igers. 

Straw-plaiting was introduced into Saxony from the 
Italian provinces of the Austrian Empire through the 
medium of two schools set up to teach it. Its progress 
affords a good example of the influence of properly 
conducted trade schools on industries.^ * 

^ Fur mlormatioii on the industry, see yie Jonni. of the Sonety of 
Arts, October Sth, 1897, pp 1133 ct scij, P'or an account of tlie 
Tuscan straw-plaiiing industry, and inellmds of ble.fbhin^ straw, see 
ihid July 2nd, 18l>7, p. 736, and Spun, W'orksliop Receipts, Vol. I. 
Alt. Bleaching, p. 113. In Tuscany a kind of straw, tntuiiiii 
irstivuni* which will (July f^row m cert.iin U^alities, is specially 
raised for this purpose. The straw must have a ceitain leiif^th 
between the knots, must possess a clear golden coloi*r, and^not be 
toojirittlc. * 
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Rice straw. 


Alsi or flax. 


No less than 250^000 persons, chiefly women and 
children, are engaged in Japan in the manufacture of 
plaits and other articles from straw and the shavings 
of the wood of abics saclmlinetlsis and various species 
of poplar. Most of these are exported.^ 

The Salvation Army and other missionary bodies in 
touch with London or New York might take up this 
industry with advantage. Not only is it possible '*for 
the province to share in the grctit world-trade in plaits, 
but also to go a step further, and develop, under proper 
instruction, the manufacture of stnpv'hafs, baskets and 
other articles for the European market. 

The Forest Research Institute at Dehni Dun might 
investigate the question of an Indian substitute for the 
woods used in Europe and Japan. ^ 

There is no industry worth mentioning connected 
with rice straw. In its natural state it serves occa- 
sionally as a roofing material, but its cliief use is for 
spreading on the floor, and as fodder for cattle in time 
of famine. In Japan, the cultivators largely employ* it 
not only for coarse matting, but also for ropes, rice- 
bags and sandals. The yearly export from japan of 
articles of rice straw is valued at no less than 15 lacs 
of rupees.^ 

Alsi or linseed is grown in this province for its 
valuable oiP-sced, and not on account of the fibre, 
which in the local variety is not usable. The experi- 
ments made by the Punjab Agricultural Depart- 
ment at Lyallpur with Russian flax, have, it is believed, 

^ A brief account of the Japanese industry will be found on 
p. 53 of Shimooka, J^^riculturt in Japan (Tok}o, 1910), page; 79. 

2 Mr. A. J. Gibson, I.F.S., suggests Populns aluita, Abfes IVch- 
btana and Pii\drow, and possibly Picca Morinda, 

® siilmoolM, op. at. p. 80, see also p. 87 in/ra. 
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produced good fibre material. The chief difficulty, 
however, is that of retting, which is under investiga- 
tion. It is practically certain that the fibre-producing 
varieties would grow al^over ithe province. 

In 1861 a company was started to encourage flax 
cultivation in the Sialkot district. Fora time it had 
good prospects of success, as the fibre locally grown 
from imported seed was pronounced equal to the best 
Irish. In spite of a substantial (}overnment subsidy, 
however, the enterprise came to grief, because of the 
di faculty of pi*ocifring seed from Europe in good con- 
dition, and the apathy of the cultivators, who would 
not persevere in improved methods.^ 

There are few districts in the Punjab where the ak 
plant {Calotro'pis ili<fa}ilca) is not indigenous. It thrives 
on barren soils, and covers vast tracts that will not 
bear any other kind of vegetation. The plant yields 
two species Sf fibre : the fibre of the stem and the 
floss of the pod. 

•Idle former is finer tlian flax, of which it has many 
of the qualities, and its strength, gloss and softness, 
render it suitable for many purposes.^ When nitrated 
it can hardly be distinguished from silk, and would 
then seem to be so v.iluabic, that it could well afford 
to bear even an expensive process of extraction.^ 

The great difficulties in the w«iy of the Commercial 
utilisation of thij' material are : (1) the small propor- 
tion of its weight (about 2 per cent.) to that of the 
stems ; ’(2) the shortness of its staple ; and (3) the 

^ Sialkot District Gazetteer 1894-*, lo, pp, 132-133. 

2 The J)ast fibre is aftually used bv fishermen for making fishing- 
lines ancWncts. It makes a very strong and duraSle string. 

3 Sec Crosse and Bevan, Report on Indian Fibres^ 1887, pp. 25-27. 
For further information, see Set. Rep. from the Scicnt, an^ leUj^Dept, 

F/6r<rs, pp. 117-118, «. 
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present impossibility of separating it cheaply and 
rapidly. The discovery of a suitible chemical method 
of extracting the fibre would be a great boon to the 
agriculturist, who would .fhen ‘be able to utilise what 
IS now a pest, as a regular crop for poor soils. ^ 

The doss of the ak is soft and very white, with a fine 
silky gloss. Thougli considered too iiglit for ordi- 
nary texlile purposes, it enters largely into the manu- 
facture of the so-called mercerised silk,”^ which 
is now extensively used by the weavers everywhere in 
the province,^ and is also valued as a^stufling for cpiilts 
and pillows. It is further stated t(vbe used for adulter- 
ating cotton by some cotton nulls. 

About 300 maiinds of dried tioss are exported 
annually from Kewari to Bombay, and a certain 
amount has also been reported to go from Bhiw.ini 

' The milky juice of the stems is much used by the tanners of 
_i;o.it-skins m the Punjab It c.in also he made intu a substance with 
many of the piopeitie^ <'f .itutt.i-peicha. Tlie root is usetul as a 
medt(.ine. Fuilher, llie plant is said to be a ixiw’eiful .ii^ent in the 
reclamation ol kallm land. 

“ 47,57^^ lbs. of ‘‘ meiceiised silk,” v, lined .it ks. 52,514, w’pre 
imported into Kaiachi in IdOtMO. The impuit into Homb.iy w.is 
about 1 hoOjUOn lbs, \alued at about .'{0 laes, in the calendat yc.ir 
P.lUt), and about 1,410.0(»() lbs., valued .it about 21 lacs, m the tirst 
seven months ol 1910. It is not known wli.it it is all in.ide.of, but 
averaj^e samples picked up bv the writer in the bi/..i.ir of Multan 
(where it is niueh used by h.md-we.ivers undei the n.iine of (ni/d), 
were examined microse-'pic.dly and chemieally by the Repoiter on 
Economic Piod’iets, with the following lesnlt • — 

J. White (Ks. 12-8 pel seei) eoiisisted almost entirely ot silk 
mixed w'ltha little vegetable libic, prob.ibly hemp. 

2. Green (Rs 12-H per seer) was mainly composed ot the floss of 

(^aloltopi^ mixed with some hemp fibre 

3. Crimson (Rs. 4 per seci) wa^ mostly made ot the lloss of 

Lalolrot'is with an admixture of hemp tibre. 

The Director of Commercial Inlelligence, Calcutt.i, h.is the 
address of a Genpaif company which claims To h.ive invented .i pio- 
cess for spinning the lloss into yarn, and is ready to negotiate with 
cottoiKTiills, dc., desiring to purchase licenses to work the process in 
India. 
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and other places. It sells at Rs. 6 per maiind in 
Kewari, but would realise as much as Rs. 20 to 25 in 
London, if an even and rei^ular supply were assured. ^ 
'hhe Javanese plant, is said to yield much better 
libre and floss than ours. The ak of the Punjab has 
so far been held to be beneath serious notice, but 
there seems to be no reason why it should not be 
developed into a valu.ible fibre-plant by selection, 
hybridisation, and the other methods that succeed so 
well with plants held in hii^her esteem. 

jOryplo^lcgui flora {chliarrd chdbiik) is an ex- 

tensive climber, < 4 %*owin,^^ freely everywhere in the 
Punj.ib. In Lahore it flourishes on poor soil, while 
in Delhi it is found m r.mk jirofusion in the swampy 
belds by the river, and also on the stony ridge. It is 
almost a pest m Karnal. 

The stems, after steeping m wafer for three days, 
easily yield a line, white, and strong libre, from 16 in- 
ches to 20 iiTches (ultimately 1*2 niches) long, average 
samples ot which were v.dued m London .it ^^^30 
a •ton. If prep.ired lor exiioii, the long and short 
filaments should be kept sepaiatc and as good a length 
preserved as possible. 

The Hoss of the pods produces a '^cotton said to 
be worth 4d. <i pound in London. ^ 

^ BnUet. Imp. liist.{VJ0'3), Vol. I. p. 172. 

2 Tlic milky jiiice ot the pliiit fields from 50 to 80 percent, of 
an clastic rubber ol very laii quality, that has i ecently excited some 
interest. The Punjab Agricultuial Chemist reports that cultivation 
for rubber alone is likely to be piolitable,#aiKl that with best Para 
rubber at Rs. 10 per lb. (April 1010) the product of the Karnal creeper 
is likely to realise at least Rs. 0 per lb. A company is being floated in 
Karnal for making the rubber, .and the Agricultural, Forest and Canal 
Depaitments propose to experiment on .a small scale in suitable 
localities* A bullock-di^en c.ine-ci usher is the tifily machine required 
at the sfart. For further information sec Bnllct, Imp. /nsf. (1907), Vol 
V. p. 371, Watt, Diet. Econ. Prod,, Vol. II. p. G25, and thc^irinted _Rcport 
of ^le Punjab Agricultural Dept, on the ^subject. 


Cryptostegia 

gr.indiflora, 



82 VEGETABLE FIBRES AND THEIR PRODUCTS. 


Paper The paper-mulbcrry [Broiissonetia papyrifcra) is a 

mulberry. . .1 t-. ^ 

small tree, introduced into India from the har Last, 

which affords a singular instance of a plant able to 

thrive in tropical as wejl as •temperate climes. In 

Japan it is cultivated on hill-sides and river banks, 

which are unsuitable for any other kind of cultivation. 

In Saharanpur it is now found as a weed, and it is also 

abundant near the water in the public gardens, of 

Lahore. It yields a long, very strong and easily- 

extracted fibre, which holds the chief position among 

the materials used by the Japanese paper-maker, w!io 

makes it into a strong though soiiKAvhat coarse-grained 

paper. 

The shrub produces suckers in abundance, coppices 
well, and grows fast. It is worth trying in the 
Hoshiarpur and Giirdaspur districts, especially in 
localities where sericulture is being attempted. Its 
leaves are excellent food for the silk-w^orm, while it 
would pay to use the annual primings of the twigs 
for the extraction of the fibre. 

Semul cotton. The inner bark of the scvml tree (Bonilnix vuiLtba- 
riciim)y which is common m the lower hills of Kangra 
and Hoshiarpur, yields a good fibre suitable for cord- 
age and also for making paint and whitewash brushes 
and dusters.* 

^ Watt, Coniml. Prod. Ind., p. 1S6 ; Shimooka, Ai^ncidturc in 
Japan, p. 54 ; Rein, Industries of Japan (18S9) pp. 893 ct seq.] SeL Rep. 
from the Setent. and Tech* Dept, of the Imp. lust. I. Fibres (cd. 4588J 

pp. 126 - 128 . «.■ 

2 The latter use is mentioned by a writer in the Tropical A{ln- 
cultnrist of May 15th, 1906, who refers to the bark of the Bombax 
ceiba ( = /i. malabaru iim, Flor. Br, Ind., I, 849i^. , 

The tree also yields a gum, which is used in medicine as a<i astrin- 
gent, and its^ flower-buds arc eaten as a pot herb. The roots and 
Icaves^are ako used for food. 
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The so-called sctnul cotton is obtained from the pods. 
It is too short and soft to he spun, and too smooth to 
be felted : hence it could only be used to mix with 
other fibres to give tli^m a, silky gloss. It is useful, 
however, for stuffing pillows, though said to become 
lumpy after a time.^ A small amount is imported into 
Simla in the summer for this purpose from the Arki, 
Guiana and Dhami States, but in Kangra it is practi- 
cally unused. 

Among other useful fibres may be mentioned those of 
tl^e agave^ ai;d t[ie plantain ^ tree, which are not, how- 
ever, found in sulVcient quantities in this province to 
detain us. Marsilenid Roylciy^ a climber found in the 
outer hills and in the Salt Range, yields a material from 
which excellent fishing nets and strong ropes are 
manulactured, while the barks of several trees, 6\^., 
birch [Bclula utilisY and the various species of Daphne 
and Gmvidy are used in the hills for ropes, paper- 
making, ancrsiiiiilar purposes.^ Tiie fibre of the roots 
of the seen grass (Elionorus lursntiis) is made into 
w^iavers' sizing brushes in Bikaner.^ 

1 Sintnl-coiUm deserves a tiial by the local furniture-makers for 
upholstering purposes. 

2 See Art. AgiU'C in Watt, Comiiil. Prod, hid., p. 30. A^ave amen- 
cana and its varieties have been largely introduced into the Central 
Provinces as hedge plants or foresl boundary lines, and pay well. 
They grow on poor soil and aie easy to cultivate. 

Ibid. p. 780, Art. Muscu 

♦ Stewart, Punjab Planh, p. 145. * 

^ Watt, Cum////. Prod. Ind., j). 131, Found abundantly in the Pun- 
jab Himalayas, from 7,000 feet up to highest limit of vegetation. 
(Stewart, op. a/., p. 198). ^ 

“ See Gee, Mono^. on the Fibrous Manufacture^ of the Punjab 
1891. 

^ Known as sewan or shetvan in Sirsa and Bikaner. It abounds 
in the salidy soil of the B.ig.ir tract of the Hissiir district and In the 
Bikaner* State. Its seed, mixed with bajra, is much eaten by the 
people of Bikaner. (Coldstream, Glasses of the Southern Punjab No. 

13 Tod’s RajasthaUy II. 280.) • 
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Paper. 


The indif^cnoiis paper industry of the Punjab, 
brought from China by the Moslems a thousand years 
ago, is on its death-bed, and cannot be saved. In the 
suburbs of Sialkot, where it was 'first set up on the bank 
of the Aiky and where eight lacs-worth of paper was made 
annually in the days of the Moguls, there are now only 28 
miserable “ factories " with a yearly outturn of barely 
twenty thousand rupees. A few artisans in Delhi, and 
live factories at JaLilpur Pirwala in Multan, complete 
the tale of the industry as it now exists outside the 
jails.' ^ ‘ 

Amongst the causes that have* contributed to its 
downfall, the most import.int are the foundation of 
modern mills m the United I'rovmtes and Bengal, 
and the Hooding of the m<irket with cheap wood-pulp 
paper from Europe, 'fhe coup dc i^i'dcc, however, was 
dealt to the industry by the Jail iX'partment which 
first took up the manufacture of country paper in 1870, 
and has siiua* monopolised the jiatronage of Govern- 
ment, by far the largest consinner. , 

The annual imports of pajier and p.isteboaid into 
the province, amount to about 82,000 inaunds, valued 
at a little short of ten lacs of rupees, of which over 50 
per cent, is supplied by tlie Lucknow' and Bengal 
Mills. 


^ For an account of yie indigenous pajicr industry, wliich now 
has little more than a historical interest, see Emerson, Movog. on 
Paper-mahug nUhe Punjab, 1907-08, pp. 3-22. Country i^apei is made 
in some quantity at Malerkotla for export to various places in tlie 
province. 

It IS noteworthy 4hal in Japan the manufacture of paperns chiefly 
carried on by the farmers who laiRC the raw material. The 170,000 
persojg,s engaged in the industry in 1907 produced 7 i crores worth of 
paper. (Shlqioolia, Agtiiulljire in Japan, 1910, p. 81.] 
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There are eight paper-mills altogether in India/ with 
a total capital of 53 lacs. *Their output rose from 
Rs. 63-11 lacs in 190G to Rs. 72-9 lacs in 1907, the 
largest on record.^ The fat:t that some of them are 
not very flourishing is ascribed to the following 
causes 3 : — 

1. The shortage of raw material, such as hemp, 
riigs, etc., at sufficiently cheap rates. 

This is due to two reasons : (a) want of enterprise 
in some pLices in organising an industry in libre- 
gi«owing, (5) •heavy transit freights. A distance of a 
few hundred miles, usually a matter of small import- 
ance, is prohibitive in the supply of paper-tibre. The 
cost of land near the places where paper-mills are 
set up, precludes the special cultivation of tlie raw 
material. 

2. The chemicals and other materials used by the 
mills have if) be imported, .md are a heavy item of 
expense. These include caustic soda, bleaching pow- 
\\%Y, gelatin, china chfy, alum, and colophony. The 

last two arc locally available, but their quality has been 
too uncertain for up-to-date lactories. 

3. Low equality of the unskilled labour. The paper- 
mills do not seem to have been more successful with 
the educated apprentice either. 

4. The heavy coal-bill of such of the»mills as are 
outside Lengal. 

• 

^ The Punjab has none, but Bciijjal and the lio^jibay Presidency 
have three each. There is one at Lucknow, and another at Gwalior 
(Morar). The last is now closed down. 

2 Stal^slics of Bnhsli^Indta for 1907 -VS, Pt. I. (Industrial) p. 65. 

» Se« Outlook of the Paper Industry in India, by J. Imms of the 
Upper India Couper Paper Mills, Lucknow, in the Modern Review, 
April 1908. * 
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The ideal material must be cheap, abundant and 
easily accessible. An Indian mill, with an outturn of 
137,000 maiinds of paper, for example, is known to 
use about 220,000 mauiKls ydArly of bhahar grass, ^ 
(at a cost of Re. 1-3 a maund) and, in addition, 23,000 
maunds of imported wood-pulp, and even so is not 
very flourishing. 

Further, the material should, like old mtuij and hecnp 
twine, be fit for almost immediate use after an easy 
separation of the fibres and reduction to pulp. Paper- 
making cannot bear the cost of sep^ratiofi and prepaVa- 
tion from the raw state, of even a very cheap tibre like 
jute. The most important paper tibres locally available 
are bhabar and munj, which are largely used by the 
Punjab jails, as well as by steam mills in other parts of 
India. Their use is limited only by the extent to 
which they can be supplied at a remunerative price. 
Hemp in the form of old gunny-bags, ropes, etc., is 
also in much demand. Other promising materials are 
paniii grass and the tibres of Calofropis ^i^anica aud 
Broiissonctia papyrifcra. ^ 

Rice straw, if available in sufticient quantities, would 
be very suitable, as its feeding value is small,® while 
the stems and leaves ot the maize plant are actually 


' IschceniMm angtisU folium, p. 73 supra. 

* For all these fibres, s^e pp 72-82 supra. 

s “ Some fevvi experiments with rice straw proved that this raw 
material could be easily converted into paper-pulp. The pulp was 
fairly tough, bleached to a good colour, and would work up into good 
paper If only partially boiled, the pulp peoved to be tiard and 
tenacious, very suitable for the manufacture of a tough cardboard 
for box-making purposes.” — Sindall, Report on the Manufacture of 
Paper^tid pKper-pulp in Burma ^ 1900, p. 26. 

• • a 
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used in America for the manufacture of paper said to 
be suitable for bank-notes.^ * 

Megass, or the refuse of sugar-cane/is a very promi- 
sing material which is, ^lOweYer, still in the experimen- 
tal stage. It is said to have been made into excellent 
printing and writing paper in Maine (U.S.A.), while in 
1908, it was reported that a line wrapping paper had 
begi produced on a commercial scale in Trinidad with 
30 per cent, megass, 20 per cent, bamboo, and 50 per 
cent. Para grass. 

Che difficuky megass is that it contains only a 
small amount of ccfllulosc, and a large proportion of 
lignin, to remove which a large quantity of soda 


^ Watt, Commi Pnni. lnd,,p. 1138. The disadvantage of rice straw 
or maize leaves is that they will not bear heavy freight charges. Tlic 
subjoined t.ible gives average acreages in some districts within a 
hundred-mile radius of Jagadhri or Sialkol. The latter place, it may 
be noted, could obtain 500 electric H.P. from Jammu all the year 
round, except in January and February. 


• Districts, 

Rice. 

Mfiize. 

Distrn fs. 

Rice, 

Maize. 

Amfiala 

0-2,376 

81,204 

Sialkol 

51,801 

04,570 

Karnal 

00,903 

38,032 

Gurdaspur 

52,877 

65,696 

Saharan pur 

120,372 

79,810 

(iujianwala 

37,734 

30,808 

Muzaffarnagar 

49,343 

49,961 

Amritsar 

35,242 

54,558 

Bijnor 

Meerut 

173,978 

20,000 

121,847 

Lahore 

34,051 

65,548 


The average oiilturn of rice straw or maize leaves may be taken to 
be 25 maiinds per acre, but the supply av.iilable woifld depend on 
local agiicultural conditions. There is no trade in maize leaves, which, 
it appears, are always consumed locally as ladder. As to rice straw, 

40.000 maunds are stated to be available annually at Karnal station 
and 6,000 at Garh Muktesar station (Meerut) at 4 annas a maund, be- 
sides several thousand maunds in the Moradabad district at 5^ annas, 

30.000 maunds at 8 annas is reported at Hegowala Ghartal station 
(Sialkot)^and the same quantity at Kathunangal Nation (Amritsar) at 
4 annas. The material is said to be abundant at Gohlwar Varpal 
station (Amritsar) at annas. 
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is required.^ This is likely to make the cost of 
manufacture prohibitive, except in places which 
possess, in combination, a cheap and plentiful supply 
of power, and chemicals^ and'-water, as may be the 
fortune of Jagadhri some day.^ For the present, 
India might safely wait and see what the very enter- 
prising Javanese sugar companies do in the matter.^ 

Mention may finally be made of cotton stalks,, of 
sugar-cane leaves,* of the straw of the ahiy and of 
the short cotton libres that adhere to delintcd cotton- 
seed, all of which, like megass, a\Vait die linal judg- 
ment of practical experts."’ 

Wood-pulp. Wood-pulp, which enters largely into all the 
cheaper grades of paper now used, h.is a future before 
it in Northern India. Heavy freight rales will stand 
in the way of its transport to the sea-board for export, 
but the vast and ever-growing local demand for cheap 
paper is sufheient for all the wood-pulp’ever likely to 
be produced from the Himalayan forests. 

There are two main kinds oi wood-pulp, mecluj^ni- 
cal and chemical, of which the latter is subdivided 
into soda-pulp and suljdiite-puli). Mechanical pulp 
is made by grinding billets of suitable wood on a 
rotating stone, large ([uantities of water being used m 
the process. It has very little felting power, and is 

1 Priuson Gccrliiij^, Caiu'-.sujl<ir and il'i Mannfactiire^ 1909, p. 12s, 
Wc^l India Connndtre Circular, Vol. XXXIII. 1908, pp. 73-74 

2 Sec chapter X injra[' 

It will be yractic.'iblc to use luegass for paper only where some 
cheaper luel can be found to take its place. It is very doubtful if 
this will ever be the case in the Punj.ib 

♦ Su^^ar-cane leaves [f'alti) do not seein,^to have luen seriously 
tried. Lar^e quantities are avadable at a low rate in l,he cane- 
growing districts. 

® ^ce Indian Trade Journal^ Sept. 8, 1910, p. 250. 
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suitable only for admixture, to the extent of 30 per cent, 
for inferior papers. Sulphite pulp may be left out of 
account for the presept, as it needs a far more expen- 
sive plant than soda-pulp.^ 

The caustic soda process consists in chopping up 
the wood, boiling in a 77 per cent, solution of caustic 
soda for 10 to 15 hours, washing and beating for 6 to 
8 hours, screening the pulp, and, after extracting the 
water, rolling it into sheets. The amount of caustic 
s#da (recovei'y of soda included) may be from 400 to 
600 lbs. per ton otV<iw inateri<il. 

Two species, very suit<d)le for pulp-making, viz,, 
spruce {Picca Moriiida), and silver hr {Abies Piiuleow),’^ 
are available in vast quantities in the valleys of the 
hve Punjab rivers and in the Jaunsar Forest Division 
of the United Provinces. The problem, however, is 
whether th5 wood could be delivered at 2^ annas 
per cubic foot, which is perhaps the most a pulp factory 
*cpuld afford to pay. * 

Galena or sulphide of lead occurs around Chab.i, on the Sutlej, 
near the power-station of the Simla Hydro-Electric Works. It has 
been suggested (hat, if found in suHicient quantities it should be con- 
verted into sulphate ol lime by means of the limestone abundant in 
the neighbourhood, and used for the manufacture of sulphite pulp 
from the spruce and silver fir that could be floated down the Sutlej. 
It is believed, however, that these woods could not be landed 
cheaply enough at Chaba for a wood-pulp factory to pay. 

Calcium sulphite liquors for w’ood-pui^i could, perhaps, be made 
more satisfactorily wdth hme-waler and sulphur ijioxide generated 
from the sodium sulphate that largely enters into the composition of 
reh soils in several parts of the Punjab. (See under Sodium Sulphate 
in Ch. X.). The Agri4:ultnral Chemist might inquire into this matter, 
when be takes up the study of rcli soils, * 

* Of the two, spruce makes the best pulp, and is the easier to 
float. Bamboo is quite out of the question in the ftinjab, its there 
is fiot enoughf)f it. 

12 
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Among suitable sites might be mentioned Jagadhri 
which has also been suggested for pencil, match, ^ 
and caustic soda* manufacture. 

\ 

Celluloid. Celluloid is a cheap substitute for ivory and bone, 
and is used for numerous purposes, of which the best 
known is the manufacture of combs, toys and um- 
brella handles. Its base consists of cellulose in its 
various forms, such as wood-pulp, paper and rice 
straw. These are first treated with nitric and sulphu- 
ric acids, then cleansed of all traces of either, and 
finally dissolved in acetone, or wood-naphtfia, or a 
mixture of spirit and camphor. The resulting mass, 
called pyroxylin or niiro-cellulose, is thoroughly 
kneaded, and then moulded into the required shapes. 
The addition of a little castor-oil makes it flexible, 
while shellac or copal makes it hard. Manganese or 
zinc chloride reduces its combustibility. 

Camphor is important to the manufacture, as it is 
not only a good solvent itse’f, but increases the 
action of the other solvents. It is not a heavy item 
of expense, and could be imported, as in Germany, 
where enormous quantities of celluloid goods are 
made. 

It is hoped that the industry may be started some day 
in conjunction with the manufacture of wood-pulp.* 

^ See Chapter XV. » See Chapter X. 

^ For an account of me processes, see Thorpe, Diet. Afpl. 
CHem., Vol. I, MirCelltiloid, and Vol. Ill, Art. Photography, p. 206. 



CHAPTER VII. 


Dyeing and Calico Printing. 

The dyer’s craft boasts of great antiquity in this 
country, and*wa^ flourishing till about forty years ago, 
when synthetic colours first began to be imported. 
These have steadily gained in popularity on account of 
their cheapness and handiness, and have ended by 
driving the indigenous dye-stufl*s almost entirely out of 
the Indian market.^ 

The local dyeing industry is rightly divided into 
distinct clast^s, each of which deals only with cotton, 
silk or wool. Of these, cotton-dyers are ubiquitous ; 
*in^ fact, many cotton* weavers dye their own yarn. 
Silk-dyers or patran^s exist only at the l.irger centres 
of silk-weaving, such as Amritsar, Jullundiir, Multan 
and Lahore. Wool and pashm dyers, chiefly Kash- 
miris, are found in Amritsar, Lahore and Multan. 
The silk and wool dyers are the best paid of all, 
earning as much as from eight annas to a fupee a day. 

Outside the carpet factories of Amritsar, ^ the only 
vegetable colours which still mountain the unequal 

^ The reasons for a corresponding change in are not far to 

seek. Synthetic dyes can be had in standard qualities and in a state 
of guaranteed purity, where.is the vegetable dyes vary in character 
and composition, and have often to undergo ted»us refining processes 
before the> are fit for use. Further, synthetic dyes are not inferior 
in fastness or beauty, provided the dyer knows how to^se thcur,* 

• P. 58 ^ 
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struggle on cotton, woo) or silk, are ciitch, indigo,^ 
and, to a mucl\ smaller extent, lac-dye, cochineal and 
safflower. 2 Ciitch gives to cotton the well-known 
khaki shade, which, it is' said, is unequal for fastness 
to light, acid, alkali, and other reagents, by anything 
the chemist has yet been able to produce. Indigo still 
holds its own on wool,^ though on cotton it is being 
rapidly supplanted by indanthrene, immedial indoi'ic, 
and other “sulphur blues," ‘ which, though giving 
slightly different tints, are cheaper and far easier to 
manipul.ite. 

Of the others, lac-dye is only employed in very small 
quantities by tanners of goat -ski ns in the districts. 
Cochineal, as yet without a rival for fastness to liglit 
and perspiration, is still used in some places on silk,^ 
while safflower owes a precarious footing to the fact 
that it is considered semi-sacred, and obligatory for 
wedding garments, by a section of the Hindu popula- 
tion. It is grown chiefly in Guirat, which contained 
3,800 acres out of the provinci.d total of about 4,530 
acres in the period 1904-09,^ Its chief use in this 

^ The average area undei indii^o in (he province, during (he five 
years 1904-00, was 50,217 acies. 01 th.s, 27,530 acres were in the 
Multan Dii^trict, 12,693 in Muzaffargarh, and 6,317 in Dera Ghazi Khan. 

2 Ka^nniba {Cm tlumuis tiiu tonus). For an account of the process 
of manufacturfiig the dye, see Watt, Comm. Viod. hid., pp. 279 et sai. 

3 Indigo is a dilficull material to handle, and sulphate of indigo, 
which is directly soluble in water and dyes wool and silk from a 
slightly acid bath, is sometimes employed in its stead. The use of the 
latter dye-stuff is to be condemned, as it is not at all f.ist in sunlight. 
The manufacturers of synthetic indigo do not admit its inferiority 
to the natural product even on wool. 

^ These can only used on cotton. ’ 

5 Cochineal is still used in England for army clothing. 

6 ^Uese fi^Ares apply to all dye-stuffs, such as saffiower, henna, etc., 
but mainly safflower. 
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district, however, is for fodder. Madder is said to 
be regarded with favour in a few out-of-the-way places 
by old-fashioned calico-printers. 

The substitutes for lac ahd cochineal are various 
alizarine dyes where fastness is required, and aniline 
ones where it is not. Safflower has given place to 
safranine, and madder to synthetic alizarine, which 
■■gf^es purer shades and is ecpial to the vegetable 
product in every respect.^ 

The triumph of chemical dve-stuffs has been viewed 
with general disfa\^ur by all lovers of Indian art. It 
is stated that they have injured the artistic sense of the 
people by introducing amongst them a taste for glaring 
and ill-assorted colours. They are also said to be 
much less fast than the older materials they have 
displaced, and, lastly, to d.image many of the fabrics 
on which the^ are used. 

On the first point it might be observed that there are 
*)ver two thousand artyicial colours, which give a far 
wrder field to the artistic sense than the natural ones 
ever could. The patrons of the more offensive aniline 
dyes are the poorer classes, who in the olden days 
could not afford to wear any colours at all, and hence 
never learnt how to wear them wisely and well. They 
never had any artistic sense to lose, so cannot have 
lost it. Had they possessed such a sense, they would 
never have fallen such facile victims to the cheaper 
products of German chemistry. ^ 

^ F'or a complete account of the methods of dyeing with vegetable 
colours in Northern India, see Sayad Mohd. Hadi’s Mouog, on Dyes 
and Dyeing in the United Provinces (1896). 

For fifrther information on indigenous dyes, tlie Technical Reports 
and Scientific Papers of the Imperial Institute, Part II, pp. 213-222, and 
the Reports of Mr. A G. Perkin in the Jgr. Ledger shoul3i)e consulted. 
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The objection that artificial colours are not as ** fast " 
as vegetable ones is absurd, for two reasons. In the 
first place, the term ^^fast," if used in a general sense, 
is vague, as a colour may' be fast for one purpose and 
not for another. Thus, cochineal is faster to sunlight 
[ind perspiration than the azo-scarlets, but is more 
sensitive than the latter to soap and alkalies. Secondly, 
the origin of a dye-stuff has nothing to do with 
properties, which depend on its chemical composition. 
For example, there is no essential difference between 
the alizarine obtained from anf.hracene, and the 
alizarine that constitutes the colouring principle of 
madder, a vegetable product. 

The third objection is equally groundless. Wool, 
cotton, and silk are substances differing in chemical 
composition, and different chemical substances will 
have different effects, harmful or beneficial, upon them. 
Some colouring matters, for example, the “sulphur 
blues," are suitable for cottoq, but will ruin silk oi; 
wool. Others, such as the acid and eosine dyes, v\’'ill 
give good results on silk or wool, but will not fix on 
cotton at all. Moreover, some of these colours involve 
the use of acids and alkalis which must not only be 
correctly manipulated, but also thoroughly washed 
out after the dyeing process is over, else they will 
gradually destroy the fibre of the material. It is the 
dyer’s errors of omission and commission that often 
give rise to the idea that artificial colours are in them- 
selves harmful. 

The European, American, or Japanese dyer keeps 
himself informed tlirough the technical papers, about 
the various dye-stuffs available, tests them for himself, 
ancHielects” what suits him. If his Indian confr,ere 
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cannot or will not do the s^me, if he will buy only 
what is cheapest in the bazaars, and if {le will rely for 
information solely on the pictures on the box-label, it 
is surely the workman, and hot his tools, that are to 
blame. There was a time when this workman knew 
how to produce some exquisite effects by simple 
methods. The very simplicity of the modern dye- 
"iiiktffs has now undone him. Not that he thinks so. 
Unfortunately for himself he has not yet taken the 
ffrs^ step to knowledge, i.c.y to know that he knows 
nothing. He thinkef he knows all and will not learn. 

It is not, however, the Indian artisan alone who is in 
fault, Competition is very keen and profits are very 
low. The public is all for cheapness, and considers 
nothing else. It is hopeless for the Indian dyer to im- 
prove under present circumstances, even if he would. 

It is very ne^cessary that both the Government and 
the more intelligent section of the public should bestir 
themselves in the matter^ The former might establish 
a sChool for dyers, under an expert, in connection 
with the Central Weaving School which has been sug- 
gested in previous pages of this work,^ The importers 
of chemical dyes do what they can to bring the use of 
their products to the knowledge of the public, but they 
cannot reach the individual artisan. Tli^ would, 
however, be willing to help the Government in its 
efforts to diffuse better methods ^mong the classes 
beyond their own reach. ^ 

For the public, it is high time to realise that dyeing 
with artificial colours is by no means a simple task, and 
that to life served w?ll they must pay w^Il. Failure to 
grasp this fact has led to the ruin of manv a costlv 
^ P. J.3 supm. 
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Dyeing 

factories. 


Calico 

printing. 


fabric at the hands of some ignorant dyer who used 
the wrong chemical combination. 

The dyeing industry is very much specialised. It is 
divided, in the first place, into three main branches, 
concerned respectively with cotton, wool and silk, 
which cannot be profitably combined. In any one of 
these, cotton, it will be found that one set of pro- 
cesses and machinery is required for the treatmenf 
yarns, and another for the treatment of cloths. The 
specialisation often goes a step further, and one comes 
across establishments, such as t‘he flourishing ones 
started by educated youths in Madura,^ which engage 
solely in the Turkey-red dyeing of yarns. 

There seems to he room for modern dyeing factories 
in places like Delhi, Lahore, and Amritsar, espeeiallv 
in connection with the existing cotton mills.^ It mav 
be mentioned that the Dhariwal Woollen Mills have a 
very well-equipped department of this kind in charge 
of an expert. 

The art of calico printing is closely allied to that of 
dyeing ; and its decline, though due to a different 
cause, has coincided with that of the latter. The 
Punjab never had a reputation for its calico beyond its 
own borders, although before the era of cheap chintz, it 
made practically all it wanted for home consumption. 
The prints of Kamalia in Montgomery have long 
been distinguished by a certain rude quaintness of 
pattern and brightness of colour, ^ and have enjoyed 

^ Madura-dyccl yarn finds its way even to Northern India. (Chatter- 
jee, Industries oj the United Provinces, p. 07) 

* A factory ol th^'s sort can be set up for Iv^. 20,000. ^ 

3 “The pattern, after being stamped all over, is elaborated by 
coloured patches or bands, which are brought up to the required 
shlSe by band-painting the large patches,” (Watt, Indian Art (if 
Delhi, 1903, p. 244.) 
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a reputation that is more tlyin local. The same may 
be s«iid of the productions of Sultanpyr in the Kapur- 
thala State and of Lahore, Amritsar, and, to a less 
extent, of Pan i pat. ^ None of these, however, can rival 
the exquisite and elaborate productions of Farrukha- 
bad and Lucknow, where the patterns often contain as 
many as a dozen colours and require several Ihousand 
^iHfipli cations of the block on a sin^de curtain. 

The calico-[winter still plies his trade in all the cities 
of the province, jiut he can only look to the diminish- 
ing custom of the** poorer VI Ihige and hill folk to e.irn 
his four to eight annas a day. All the other classes of 
the people use Manchester chintz. Calico is still 
popular, however, amongst rich and poor for curtains, 
floor cloths, ciuilts, bedspreads and similar uses, but 
those who can afford it, get their wants supplied by 
the more artistic cr<iftsmen of the United Provinces. 

As in the dyeing industry, chemical colours have 
.displaced alNvegetabl^ ones, except indigo. Madder 
aild turmeric are, however, alleged to be still used to a 
small and diminishing extent in some of the by-ways 
of the province, such as Giirg<ion and Hoshi.irpur. 

The two branches of calico-printing, the industrial 
and the artistic, are often confused in practice, but 
must nevertheless be kept distinct in ou^ minds to 
enable us to devise a policy for the future. 'Fhe former 
deals with a class of fabrics on which the same pattern 
is repeated at short and regular internals, and can 
therefore be turned out better and cheaper by machi- 
nery. Here the final defeat of the hand-printer is only 

— -♦ * 

1 Fof a further account of the ail in the Punjab, see ilnd. It must 
be noted, however, that there is no calico-printing vvoijh inentj^nin^ 
in the Gurdaspur district. • 

13 * 
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a question of time. Artistic calico-printing, on the 
other hand, includes not only prints where the crafts- 
man's individuality comes largely into play with brush 
or block, but all those which have a complex arrange- 
ment of shades and designs, which it is impossible to 
produce economically by machinery. This branch of 
the craft finds its best expression at Lucknow and 
Farrukhabad in the neighbouring province. It 
never die out any more than the art of painting has 
died out in consequence of the discovery of photo- 
graphy In a country like Switzer, lihd, ' where labour 
is dearer than in the Punjab, a considerable hand- 
printing industry still holds its own against the com- 
petition of Manchester, thanks to the originality and 
sheer excellence of its products.' 

What even individuals can do to promote artistic 
calico-printing is illustrated by the development of the 
craft in Jehangirabad and Fatehpur, in' the United 
Provinces, through the efforts of Mr. F. S. Growse, 
I.C.S., Collector, successively, of the Bulandshahar 
and F'atehpur districts.® In the Madras Presidency 
a similar feat was performed by M. Kalianasundara 
Mudaliar, Tahsildar of Ponneri, where an industry of 
considerable merit had died out in 1880. The Tahsil- 
dar discovered in 1908 three old men who had been 
calico-printers in their younger days, and further got 
together, with infinite pains, a fine collection of blocks. 
The three veterans were encouraged to produce the 

_ ■ , — t .r - 

^ It m.'iy be mentioned, however, that of late years the Swiss 
industry has suffered some decline. But the causes that are at work 
there, do not yet exist^in the Punjab. ^ 

* Hiidi, Mono^. on byes and Dyeing in the United Province, % 1806, 
p. 44 . See Watt, Indian Art at Dclhi^ p. 243, for an account of the 




CALICO POINTING. 


99 


very best they could, and were paid handsome prices. 
They at last saw that their art was good and taught it 
to their sons and their sons' sons, so that now from 
thirty to forty men are Itusy at calico-printing in 
Ponneri. The work is sold chiefly to Europeans 
through the Principal of the Madras School of Arts, 
who often gives the artisans new blocks and suggests 
..i?«t never dictates new designs. It may be mentioned 
that a fair portion of the patterns are sketched by hand 
and then tilled in with a brush. 

*Much maylbe done in the Punjab on similar lines. 
The Deputy Commissioners of Montgomery, Karnal 
and other districts where calico-printers exist in fair 
numbers might induce their District Boards to sub- 
sidise artists of Karrukhabad or Lucknow to come 
over for two or three years to teach their art to the 
local craftsmen. They might, in addition, suggest to 
the producers new patterns likely to appeal to the 
European and, Indian juiblic for table and wall covers, 
cu#tains, etc., and help them lo get into touch with 
private persons as well as with the dealers in Amritsar 
and Delhi. The latter would, no doubt, be able to sell 
the goods to tourists as well as residents. 



CHAPTER VIII. 


The raw 
material. 


Tanning and Leather- Work. 

The tanner’s craft has always held an assureclT*"" 
though not an honoured, position in the economic 
organisation of this country, hut it i^ ngw suffcrini^ a 
rapid decline in the face of Kuropedii competition. In 
few other industries have Western science and organisa- 
tion gained so signal a victory over the rude traditional 
methods of an ancient civilisation. 

Not that there can he any eaimpLunt as to the lack 
of raw materi.il in a province possessing 10^ million 
cows and bullocks, million hulTaloe,s, 4^ million 
sheep, and 4 million goats. Assuming, with Sir 
George Watt, that 40 per cevit. of the agrieultura\ 
stock dies or is slaughtered every year, the yield* of 
hides and skins must he very considerable. 

Most of these, however, go out of the Province un- 
tanned. A large proportion of the hides has always 
been expoited in the raw state, hut it is only during 
the last fevi years that the trade u\ skins has been com- 
pletely revolutionised. This is almost entirely the 
effect of the heavy duties levied on tanned, as distin- 
guished fiT^n raw, pelts by most of the importing 
countries, which have thus helped to throttle a defence- 
less Indian industry. ‘ 

^ Free trade in liides and skins can only be establisliq^l by tlie 
imposition of an adequate export duty on the raxv material, to counter- 
balance th%t*levied abroad on Indian leather. 
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The following figures will show how the state of 
affairs has been altered during the last decade : — 


— 

I 599 -- 

1900. 1 

• 

1909- 

-1910. 

Export oj 

Maunds. 

Khipecs. ! 

Maiinds. 

Kupees, 

Dressed or tanned . 
Na\v . 

66,040 

295.664 

20,90,830 
71,69,609 1 

658 

i 116,168 

21,358 

51,15,043 

^Export of Skiii'i. 





Diesscd or tanned . 

Kaw .... 

30,771 

20,22,405 

21,40,982 

9,240 

201,446 

4,66,984 

68,55,717 


*rhc local lude*i^ inferior, its defects being due to Hides, 
the fact that Indian cattle are lean, heavily branded, 
seldom cared for, and killed only when too old to 
breed or give milk. Of the several varieties, biiflalo- 
hide [iikyja) is very durable, but too thick and stiff 
to be suitable for every purpose. It is mainly used 
for the tluck soles of country shoes, and, with ox-hide, 
for harness, saddlery, Jiukkas, chiirsas, etc. Tlie hides 

of cows and ^bullocks;^ on the oilier hand, are made 

• • 

inio good leather, which is mucli esteemed for boot 
and shoe uppers. 

India is compensated for the inferiority of its hides Skins, 
by an abundant supply of goat-skins, which, though 
somewhat coarse in grain, are not less serviceable than 
those produced by any other country. The world- 
demand for g/na' skins, in particular, is lapidly rising ; 
but, unfortunately, all attempts to manufacture them 
in India for the European market have^so far failed 
through lack of the necessary skill, knowledge, and 

machinery, all of which mean capital. 

^ . ^ _ — __ _ 

^ Tli« figures for 1899-11)00 include the exports from the dis- 
tricts severed from the Punjab in 1901, and now constituting the I^VV. 
Frojitiei Province. • 
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Tannin*; 

materials. 
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Godt-skins (klial) are larger, stronger, and of much 
better texture than sheep-skins (mcshd), but the leather 
made from both is softer and finer than that from 
liides, and is much used for the uppers of shoes and 
book-binding. 

Hides and skins are converted into leather by the 
action of tannin, and it will be useful to summarise 
here tlie existing information on the more importai^t. w 
tanning materials of the Punjab. It would be a 
great boon to the industry if the Forest Depart- 
ment published full details of its# resources in this 
lespect. 

The chief of these is the bark of the kikar (Acacia 
arabita), which can be had m abundance at Ambala, 
Sialkot, Multan, Rawalpindi, and other places, at 
prices r inging between Re. 1-4 and Re. 1-8 per maund. 
'Pile huger the tree, the greater the tannm-content 
of the bark, which will, in a full-grown tree, yield as 
much as 20 per cent., while tlje branches and twigs^ 
give 10 per cent. The material can be used for all 
classes of leather, except that intended for export, to 
which it gives too red a colour.^ 

Though the supply is, for the present, ample, it is 
not unlimited, and will assuredly fall further and 
further behmd the growing demand, as it has done in 
the neighbourhood of Cawnpore, where prices have 
risen 125 per cent, during the last few years. In 
districts wher^ the consumption is increasing, fellings 
should be reguLited, and the landholders encouraged 
to plant the tree, which grows well in sour, clayey 
soils not profitable for cultivation. 


' Guthrie, ^i^ep. m the Tanning hid. of the Bom. Pres. (1910), § fll. 
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The bark and leaves oi Rhus CotiniiSy^ too, are in 
some demand. The shrub is fairly common in the low- 
lying scrub forests of the Kangra hills, though it never 
occurs in large masses* and It also thrives all along the 
Punjab Himalayas from the Jumna to Haz.ira, being 
commonest in the last-named district. It is also much 
in evidence all about the hills below Simla at about 
4.^00 to 5,000 feet, but is rarely seen in the villages, as 
the cultivators cut it down. 

Among other tanning agents may be mentioned the 
leat^es of the (than ^uogeissus hitifolia)^ and the baiks 
of the amaltds {Cassia Fistula), the cli'il (Pnius loiigi- 
folia) and the kreu {Quercus scuiccarpifolia) used in 
Kangra, and of the rliin {Q. iucaua) and the Hima- 
layan spruce (Picca Moriiida) employed in the Kulu 
subdivision. Near Murree, tanners prefer the ailau 
Pieris ovalifolia)^ and the barin (Qtionus glaiua), 
when they can get them, taking (}. uuaita only as a 
pis alter. Smajl quantities of fruits and leaves of the 
dudd (Pliyllautlius Emblica)^ the tiarrar {Teniiinalia 
Chebula)^ and the bahcra (T. belerica), are impor- 
ted into the Hoshiarpur district from the neighbouring 
hills to be used with hikar, while the same purpose 
is served in some places by the barks of the bcr 
(Zizyphus Jujuba), the s/m (Albizzia Lebbck), the 
jdnian {Eugenia jambolana) and occ.isionally, for 
special purposes, the rather expensive rind of the 

' Rhus Cotiniis, Eng. Wig plant, Vcrn., piuiii, h/inii, ^unin^ hnnllini, 
tit gang, titn, lung, 

* Fieri s avail folia, \ cm ailau, an'ir, ailanr ratlaiikdl, cnui, craiia, 
dial, bhel, ayalla. 

* Harraf is produced the Hamiipur and ftilaiiipur t.ilisiL of 
Kangra. *11 sells from 8 to 20 seeis a rupee and is mostly exported 
to Amritsar. The annual outturn is estimated at 180 und^OO inaujuls, 
respectively. 
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pomegranate (naspal). Finally, mention may be made 
of the barks 9! BauJiinia varicj^atay^ B, piirpurcay'^ 
and Mallotns philippincnsis,^ small trees which occur 
in the Salt Range, and are very common in the siib- 
Himalayan tract and Lower Himalaya from the Indus 
eastwards/ 

Turning now to the men who use these materials, 
we find that an industry which commands the highest 
knowledge and technical skill in Europe, is here the 
monopoly of tlie meanest, poorest and most degraded 
orders of tlie people. The very (ouch of the tanner 
pollutes : his bare presence is an abomination even to 
a Sudra, a member of the lowest of the four main 
castes. An ai istocracy may, however, exist among the 
impure, and l<iws of precedence even amongst the lowly 
and down-trodden : and we find the artisans who 
handle skins and hides marked off into social ranks 
bv barriers as impassable as those which guard the 
privileges, or check the pretensions, of castes within 
the pale of orthodox Hinduism itself. In Sirsa, for 
example, the Nankia chamar, who makes shoes, holds 
his head higher than the ordinary chamar who 
merely cobbles them ; and both in their turn must 
perforce admit the superiority of the Rah^ar, who only 
dyes leather. Again, in some districts, the Jiitia 

' Bait’hniiii vane^iit(i,'^cin kacltiuir, kolAi , koluir^ padndn, kanir 
furdl. 

* B. purpurea, Vcni. koiral, kai ar, karalli, ^lay. 

» Mallotiis pudippuicnsis, Eng, Monkcy-I.icc tiec, Vein, kameta, 
kamal, kambal, kihiula. See /Igr/r. Ledger, UM)5, No. 4, pp. 53, 70- 
This lisl is by no means exhaustive. For a detailed account of 
the Indian l.ininng materials, sec A^ric. Ledge. , 1902, No. 1. The extent 
to which a given tree or plant occurs in this Province can easily be 
abvrA taincd Ijy reference to Stewart, Punjab Plantb ; Brandis, Indian 
Trees, and Gamble, Indian Timbers. 
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chiiniar can have no social dealings with the Chandar 
clianiar, who prepares the hides of impure animals.^ 
The khalik, or tanner of goat and sheep skins, is 
either a Hindu or a Mhhanihiadan, and stands every- 
where in a class quite apart from the chamar. 

Further, from an economic point of view, the 
position of the town worker is very ditterent from 
that of his brother in the village. The former is a 
free agent, buying his raw inateriaK and selling his 
linished products in the open market. Village 
tatiners and ' slide-makers, on the other hand, are 
divided, respectively, into two dilTerent classes, the 
one working for their own hand as ordinaryartisans, 
and the other governed by custom as menials of the 
village community in whose midst they live. Even 
the last-mentioned, however, are changing with the 
spirit of the times, and developing from status to 
contract, so'that we lind that though in Ludhiana 
their customary obligations are respected, yet in Dera 
*ls|nail Khan, Rawalpindi and other districts they are 
almost entirely independent. Many village chamars 
add to their earnings by subsidiary occupations, such 
as carrying clay, pl.istermg houses, and weaving 
cotton and wool, in addition to their hereditary 
calling. In Karnal and other parts of the Delhi 
division, indeed, they .ire the “ coolies of the tract.” 

1'he tanners and shoe-makers are ubiquitous, and 
with their dependents constitute 4T per cent, of the 
population of the province. 'Fhey are, however, 

^ These remaiks not apply to Nohammaclan tanners and 
workers In leather, who are by no me, ms a degraded class. In the 
western districts there are no chamais, and the Mohammadan shoe- 
makers usually also tan leather. 

• 14 
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unevenly disfribiitecl, the ratio of their number to the 
rest of the population bciiv^ blithest in the Delhi and 
Jullundur divisions, but diminishing as we travel 
westward, until it sinks to 2 per cent, in Muzaffargarh. 
As distinguished from the leather manufacture, which 
will be treated subsequently, the tanning industry is 
nowhere centralised, save to a certain extent in Lahore 
and Jullundur, and in the region around Sialkot. 

The methods of the chamar are, as has repeatedly 
been proclaimed from the housetops, primitive in 
the extreme, and include all possible errors of 
omission and commission, which cause an enormous 
waste of raw material.^ Some of these errors are 
undoubtedly to be ascribed to the artisan’s stupidity, 
Ignorance and lack of moral backbone, but too 
much stress cannot be laid on the fact that the main 
weakness of his position is the lack of capital. From 
a purely household craft, tanning has developed, 
under modern conditions, into a higlilv specialised 
factory industry. The quality and linish whi/di 
European and American consumers h.ivc been t.iught 
to expect can only be attained by long and expensive 
processes, absolutely beyond the means of the Indian 
tanner. 

The ultimate rum of the native tanner is merely a 
question of time, and the Government can do nothing, 
nor is it in the public interest to do anything, directly 
to save him. The only course to follow is, in general, 
to offer every reasonable encouragement to large tan- 
neries, and, in particular, to subsidise, in accordance 

*t , 

' The processes of tinning hides and skins, respectively, ;irc dis- 
inct. For an account of the former see the Mowogra/)// on the P nnjah 
LcaVicr Indnsi'ries, pp. 17-19, and for the latter, ibtcL pp. 19-20. 
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with the precedent of the Ambala Glass Works, 
a suitable factory, to enable fhe promoters to set up a 
laboratory, and engage competent * experts. The 
chamars trained in these establishments will carry 
with them the more elementary principles of modern 
tanning to the backyards of the Punjab villages, and 
lielp to post[)one the linal downfall of their fraternity. 

It will not be out of place to mention here that the 
method of Haying c.ittle, practised in this country, 
leaves a gre.it deal to be desired, and is in no small 
degree 1 espohsilhr; for the low quality of the hides. 
Nothing probably could be done in the villages, but 
in the large municipal abattoirs, influential dealers, 
with the help of the local authorities, should make 
arrangements to teach better ways to the butchers, 
and encourage them to persevere in them by the offer 
of better prices. 'Fliis plan has been adopted by the 
British tanmfig industry to the general advantage of 
every one con^'crned.' 

Jhe efforts made to establish modern tanneries, 
that is to say, tanneries producing what is known as 
“ Cawnpore leather,” in the Punjab will now be 
reviewed. The difference between “Cawnpore” and 
dcsi methods is hard to define, but the superiority of 
the former over the latter may be said to be due to 
greater attention to hygiene, and the f.ict that a pelt is 

^ The cloputatioii which wailed on Lord C.ii rini»ton some time 
ago. estimated that the annual loss to the United Kingdom, through 
bad Haying, amounted to no less than half a million sterling. Ind 
Tr. July 7th, 1910, p. 9. What then must be India’s loss every 

year ? The same aiticle proceeds to give an account of an ingenious 
flaying m^^chine worked by electnc powei, w^^iich, it is claimed, 
will fla }4 a bullock in half the time now taken by an ordinary 
butcher. Its chief feature, however, is that it is impossible to sc^re 
or damage a hide with it. 
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put through a long series of graduated tannin baths, 
and is iinally subjected to‘linisliing processes which are 
more or less trade secrets. 

The Kawalpindi tannery is oWned by a few Hindu 
gentlemen. Thev started working with hand-labour 
in 1908, and have now (1911) set up modern machi- 
nery for both bark and chrome tanning, as well as 
boot-making and leather-work generally. The man- 
ager is stated to have been tiMined in Madr.is and 
Cawnpore, and has under him factory-tr.iined ehainai s 
from the latter place. Local tanilers' have proved 
apt pupils and are learning modern methods. 

A Khoja in Sialkot, <ind another in Wazirab.id, 
also employ Hindustanis, and have partially intro- 
duced Cawnpore" processes into their lactones, 
apparently with success. Another has set up an im- 
proved tannery in jullundur with a capital of Rs. 8,000, 
while the sons of a Mohamniadan K.xtra Assistant 
Commissioner are trying, under many^ ditliculties, to 
work a small one in Ferozpur. In general, very great 
interest is shown in the matter all over the Punjab, 
and a spirit of enterprise is abroad, which deserves 
friendly encouragement. 

Time and patience and, above all, much capital 
are, however, needed to make a tannery successful in 
the Punjab. There is a fair local market for good 
unwrought leather,^ and the demand is certain to 

1 The value of the imports ot wroui^ht aiid unwiou^lit leather, 
into the Punjab, is as follows : — 

Wrought leather. Uii wrought leather. 


1904-05 . 

. Rs. 16, .54,604 . 

Rs. 1,41,355 

1905-06 . 

. „ 30,21,633 C 

. „ 1,^9,114 

1906-07 

„ 17,23,302 . 

. „ 3,29,677 

1907-08^ . 

. „ 18,52,325 . 

. „ 4,97,829 

1908-00 ' . 

„ 16,85,383 . 

. „ 3,33,566 
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develop with the supply of the inaterial ; but the 
prejudice in favour of real Cawnpore" is strong, 
and the new factories will have to maf!e a hard light 
to oust their long-estabTished* rivals. It would appear 
advisable, 111 any case, that all such factories should 
also have a department for leather-work, to use up 
soft leather f(jr hoots, and hard for trunks and similar 
articles. The North-West Tannery Co. of Cawnpore 
were in low water until they began to manufacture 
their well-known saddlery .md footwear. 

fn establislfin^ \ tannery, care should be taken 
to select a place well supplied not only with hides 
and skills^ <ind tanning materhds, but cdso with suitable 
water. All these recpiirements are not .dways piesent 
together. Delhi, for e.xample, is a large hide-market, 
but lacks good w.iter ; Ambala has an .dmndance of 
kikar bark and has no water at all. 

Hides must dry slowly during the various tanning 
operations if they are to be converted into the best 
leafier. A great drawl^ack in Northern India is that, 
in the hot weather, the surface dries up before the 
interior is at all affected by the heat. This could, 
no doubt, be obviated by the system of regulating 


1 The lollowiiig table ;;ives the e.vporl of hides and skins by rail 
fiom the chief .stations: — 



1906-07 


1907-08 

1908-09 

Amritsar 

203,018 

maunds. 138,669 mauiids. 

157,707 maunds. 

Delhi 

103,614 

>> 

57,759 

94,170 

Lahore . 

48,176 


30,933 „ 

45,711 

Multan . 

43,748 

»> 

11,603 

28,275 

Rawalpindi . 

23,437 


20,91 1 „ 

15,757 

Kasiir . 

26,427 

It 

13,099 „ • 

19,330 

Jullundur 

16,338 


9,176 

9,058 „ 

Gujranwalla . 

• 

16,132 


8,434 „ 

5,^30 

• 
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temperature and humidity adopted by the Empress 
iMills at Nagpore. 

Most of all 'is it necessary that a modern tannery 
should be put in chargt* of X practical expert, who 
must not only be familiar with the various processes, 
but must know enough chemistry to understand their 
principles. He must, at the same tune, be a man of 
business, have some knowledge of machinery and 
tannery construction, and be able to handle the men 
under him. 

The shoemaker plies his trade pit evbry village, Snit 
there are a few towns which have earned an Indian 
reputation for plain as well as embroidered country 
footwear. Chief of these is Delhi, with over 2,500 
artisans, m.iinly chamars, who are said to produce 
seven lacs of rupees' worth of goods every year, of 
which live lacs' worth are exported all over Northern 
India, and even to the Nizam's Domini'Ons. Leather 
tanned in Delhi itself is inferior, and laulhiana and 
some places in the United' Provinces, w^hich ,aix^ 
more fortunate in this respect, are cutting into the 
trade. 

The two thousand shoemakers of Multan are almost 
all Mohammadans of miscellaneous castes, from Syeds 
to Telis and Mochis proper. The export is chietiy 
westward', i.c,, to the North-West Frontier Province, 
Sind, Baluchistan, Afghanistan, and even distant 
Bokhara, but the trade is declining, as the Amir’s 
subjects no longer bring in large quantities of dried 
fruits to exchange for Multan shoes. Besides, the 
pinvinda has discovered the superior lasting .qualities 
of Cawnpore footw^ear, and even taken to buying old 
army boots, on which he can make a larger profit. 
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There ;ire 1,000 shociihikers in Lahore, wlio eater 
ehiehy for local needs. Amritsar follows with 400, 
while Ludhiana and Hosliiarpiir h.ive a hundred 
shops each. Shoes fr(^ni th\i last-named place, the 
handiw’ork of the Sii\i/i's as tliey are called, are ex- 
ported to the value of Ls. 40, 000 to 40,000 yearly, 
.uul are in demand as far as Ilyder.diad (Deccan). 

'I'he maker of country shoes af'ipears to be doin,^ 
f.iirly well in most places, except Alultan, where he 
has been hard hit by the lo-^s of the lucrative tr.ins- 
frotitier trade? An^ ordinary worker is said to earn 
from eight annas to a rupee per diem in Delhi and 
Lahore, and from six to twelve .uinas in Multan, but 
these ligures include the w<iges of his womenfolk, who 
help him very materially in embroidering and other- 
wise linishing his goods. It must be admitted that, as <i 
type*, the mochi is thriftless and ignorant, and is every- 
where underlie thumb of the Khoja shopkeeper, 
whose prolits, jncludmg the g<uns of usury (euphe- 
ini^ically termed miuui%c), are said to be very large. 

The prospects of the country shoe ind ustry are by 
no means bright, as the Kuropean boot is increasingly 
allected by <ill classes who hav(^ been touched m any 
manner bv the rays of Kuropean culture, from the 
graduate to the Much of this new 

demand is, at present, satislied by Cawmpore, but 
small factories working with imported leather are 
springing up in every large town. 

Lahore, for example, has as many as 40 shops, while 
Delhi and Ludhiana have 15 and 7, respectively. A 
Colony of Hindustani chamars in Karnal, a relic ol 
the old-cantonment, export their boots and shoes all 
over the Punjab and the brontiei Piovince,*^ 
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A number of men of ednCcition Inive interested 
themselves in this craft, chiefly as employers of Hindu- 
stani artisans, and it is a hopeful sign of the time 
that some of them have been at pains to become 
practical shoemakers themselves. A young Khattri, 
the son of a station-master, has established a factory 
in Delhi, to which he hopes to attach a tannery, while 
his brother, now’ at school, has made up his mind 
to learn tanning at Madras and Cawmpore. Two 
Mohammadans, relatives of the well-knowai Allibhoy 
Valliji of Multan, make very good boots in Ferozpur 
Cantonment, and obtained a gold medal at the Lahore 
Exhibition. One of tlieiii is a water-colour artist, 
and the other a photognipher of some merit, but 
they believe that there is more monev in their present 
profession. A Kashmiri Pandit makes footwe.ir to 
order in Amritsar, and claims that he has himself a 
practical knowledge of his craft. A reared Moham- 
niadan Inspector of Schools has set up a boot factorv 
in Oiijrat in charge of his eldest son, and has decided 
to bring up his second son with a practical knowledge 
of leather-work. Similar worksliops have been opened 
in Sialkot. As has been mentioned .ibove, a boot 
factory is attached to the Rawalpindi Tannciy, while 
the Doaba Leather Works, Ld., of Jullundur, a com- 
pany with a capital of Rs Ih^OOO, hope to possess one 
shortly. 

Business training and connections, in addition [o 
an artistic eye, are necessary in this industry, which 
otherwise appears to be suitable in every w’ay for men 
of education. ^Only large and w>jll-equippc^d estab- 
lishments, however, could hope to succeed in die end, 
ait; boot-aiiiking, no less than tanning, has now become 
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essentially a factory industry. Witli machinery for 
fifty pairs of hands, more boots can be produced than 
by five hundred Iiand-workers. 

Boots and shoes are, of ctiurse, not the only leather 
manufacture of the Ihinjab. The simple wants of 
the zamiiidar and his menials are supplied by his vil- 
lage mochi, who provides them with all articles of 
daily use, such as thongs and whips, bokds, charsds^ 
and bellows. The demand lor country harness and 
saddlery is declining with the change of fashions, 
and towns such*a'^ Kalanaur in Rohtak, and Dinana- 
gar in Gurdaspur, which used to be seats of their 
manufacture, have already given way to Cawnporc 
and Meerut. Drums (daf) and timbrels, as also leather 
Imkka bowls, however, still continue to be made in 
most districts. In Lahore, Gujrat and Sirsa, the 
last-named are richly ornamented with brass or silver, 
and the le!lther is often given a brilliant polish. 
Khoja firms yi Lahore, Wa/irabad, and Gujrat have 
h\Jcen up the manuTacturc of leather belting for 
machinery. 

In 1909-10 the Punjab imported, chiefly from 
Cawnpore, a little over two Lies of wrought-leathcr 
goods, such as trunks, saddlery and straps, which are 
becoming more popular every year. There is hardly 
room yet for a separate leather factory, but, as has 
already been suggested, the industry could conve- 
niently be attached to an up-to-date tannery. 

The main difficulty of all branches of the leather, as 
well as the tanning industry, is the dearth of skilled 
and reliable wotkmen. The artisans, recruited at 

’ The b6kd and the chmsd are each a kind of budget for dra’ving 
wi^er from wells. > 

IK ^ 
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present mostly from the United Provinces, are 
drunken, thriftless and generally unsatisfactory ; 
moreover, they refuse to teach their craft to the 
natives of the Punjab. 

General education, free, universal and compulsory, 
has been suggested as a panacea. If, however, we 
remember that “education'’ in India rarely means 
anything beyond “ instruction, “ and does not con- 
note any sort of moral training, it is difficult to believe 
that a degraded and despised class will improve in 
anything but cunning by being merely “ educated." 
It is hopeless to expect any improvement in the moral 
standard of the “ depressed classes " until their self- 
respect IS raised by promotion to a higher social 
status, or until another Ravi Das^ is born amongst 
them to illumine their minds with the light of higher 
ideals. 

Industrial education, on the other hand, not only 
teaches a craft, but imparts a higher gift, namely, the 
habit of steady and regular manual work, which can- 
not but raise the learner in the moral scale. Small 
schools, in suitable localities, to teach boot-making, 
would do much to ease the present situation. In 
Sialkot, in particular, the sons of the Kashmiri 
weavers, w^io are fast losing their inherited trade, will 
hasten to learn a more profitable industry, while the 
mochis of Multan, always more pushful and intelligent 
than their ci^stom-bound brethren further east, are 
anxious to teach their children to make European 


^ Bhagat Ravi Dasf or Ravdas, or Raidas, i saint of the rhamars, 
was, according to some accounts, a disciple of Ramanand, and ac- 
cording to otl^rs, lived in the time of Ahbar. — Maclagan, Punjab 
Census Refort (^1892), Vol. I. p. 145. 
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boots and shoes, which now command an expanding 
market on both sides of the Indus. 

Joint action is familiar to the artisans with whom we 
are here concerned, especially to the chamars, who 
usually tan leather in combination, hence the co-oper- 
ative movement has every chance of success amongst 
them. Societies for co-operative production and sale 
should be started among the shoemakers of Delhi, 
Ludhiana and other places, under the auspices of 
the district authorities.^ The Delhi artisans, in par- 
ticular, seem to iluilude some intelligent and literate 
men, and appear to be fairly well organised under 
their chowdhrics. 

The art of book-binding is at present monopolised 
by a rather unsatisfactory class of workmen, but offers 
a fair opening to educated youths who do not con- 
sider themselves above earning fifty rupees a month 
by the laboift* of their hands. In fact, there is every 
chance that the profits will rise, as there is a steadily 
*in4:reasing demand for good work. The art is not 
difficult to learn, and could be acquired by apprentice- 
ship to one of the larger firms in Bombay or Calcutta. 
It should certainly be taught in one of the Lahore 
industrial schools. 

Goat, sheep, calf and other skins can be converted 
into a substance resembling leather, though essentially 
different from it, by a process called tawing," which 
involves the use of ammonia-alum or potash-alum 
and salt. 2 The drying has to be very rapid, hence 

1 There are six societies of shoemakers and three of tanilers in 
the Bomjjay Presidenoy, and seven of shoemal^rs in Bengal. 

* Fos a description of the process, see Proctor, Leather Manu- 
facture^ pp. 184 et seq. See also Shoe and Leather Trader, May IJIO, 
pp. 10, 191, 196. 
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the industry would appear to be specially suited to 
Northern India. 

Alum leather is much used for whip-lashes, boot- 
laces and “skivers " for capping chemists’ bottles, but 
it is m special demand for gloves, on account of 
its exceptional elasticity and resistance. 

Drums, ropes, scale-pans and, above all, oil-jars 
and bottles (kitppas and kttppis), are made in jhang- 
Maghiana, Lahore, P.inipat, Katehabad and a few 
other places, from tlie raw hides of cattle, horses, and 
camels, and the skins of sheep and goats.' Consequent 
on the general rise in prices, camel-hide softened by 
a thorough soaking in water, and, for smaller wares, 
occasionally the intestinal integuments of cattle, re- 
duced to a glutinous mass by boiling, are the only 
materials used. The process^ consists in stretching 
the hide, or applying the glutinous mass on a clay 
model of the required shape. The small jars made 
in Jhang and Lahore are often made into fantastic 
forms, and are ornamented witii bits of foil or parch- 
ment, which are covered over with a thin transparent 
layer of skin. 

The kerosene-oil tin has almost killed this un- 
savoury industry, and in Jhang alone does one find 
as many as iifteen men engaged in it. 

Camel-hides are not tanned in this country,^ but if 
properly prepared, they make good and durable lea- 
ther, which is useful for many purposes. England, 


^ Fi)r the process, see Mouog. on the Punjab Ixatlier Industries ^ 
pp. 21 and 25, W At, Did. Peon. Prod. Vo\. II. p.63. Hoey, Manufac. 
o/N. (JH80) 1^. I3S. 

2 3,715 pieces of camel-hide, mostly from the Punjab, were ex- 
pos^.ed from ^araclii in 1909-10. They were all shipped to Mar- 
seilles. Thfc Punjab has over 270,000 camels. , 
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for example, regularly imports them from Egypt in a 
dry and dry-salted condition. The London price 
for Egyptian raw hide, whicli is shipped in a very 
dirty and wasteful condition, is 2L/. to per lb., 
but, if properly trimmed and quite dry, it would fetch 
as much as bd. 

Horse-hides are tanned, to a small extent, in Lahore, 
and made into shoes, but their chief use, with donkey- 
hides, is in the m.inufacture of shagreen at Delhi. 
They are largely in demand throughout Europe for 
leather, which is mtistly used for boot uppers, enamels, 
and buffs, but not much for soles. I lorse-leather is 
usually split, or well shaved down, the liesh side of the 
split being used for cheap leathers, razor strops, wliips, 
thongs, etc. 

Horse-hides for the European market must be 
classilied and sized. It is useless to send any but 
good ones, as they must compete witli the excellent 

“ fresh " hidci^of the South American wild horse. ^ 

• • 

I^onkey-hides are a regular article of trade in Delhi, 
where, with horse-hides, they are made into shagreen 
{kimakJit).^ The work is done in seven workshops 
owned by Mohammedans, who are said to turn out 
altogether Ks. 250 to I'^s. »250 worth of the material a 
day.'* Shagreen costs from Ks. 12 to 17 pt^r inaund, 

^ 2,740 pieces were exported fioni Karachi to Hamburg, Mar- 
seilles and Hull in 1909-10 Theie are .‘1.5S,0U0 horses and ponies 
in the Punjab. 

* 2,740 pieces of donkey-hide were exported from Karachi to 
Hamburg, Marseilles and Hull in 1909-10. There are 582,000 doukeys 
in the Puiyab. ^ ^ 

For^i description of the process, which involves the use of cop- 
per filings and chloride of ammonia, see Mtniog. on the Punjab Leather 
Industries^ pp, 20-21. 


Horse-hide. 


Donkey-hide, 



Deer-skin. 


Dog-skins. 


ij8 tanning and leather-work. 

< 

and is used by the book-binder, and also by the shoe- 
maker for the toe and back of the country shoe. The 
industry is said to be declining, the workers barely 
earning six annas a day. ' 

Lai wan, in Hoshiarpur, is the only place where deer- 
skins are tanned regularly and on a considerable 
scale. The work is done by 30 to 35 Ramdasia fami- 
lies, who procure the skins from the waste country 
in the neighbourhood of Ferozpur and Ludhiana, and 
prepare them, and also the skins of young buffaloes, 
into a soft dark-coloured wash-leather, locally known 
as sabar, and used for buskins, hawking gloves, and 
breeches. 

Most of the so-called dog-skin " gloves are made 
from Cape sheep and lamb-skins, and other small 
skins suitable for light leather. Nevertheless, the skin 
of the dog has such a hue texture, liexibility, and 
beauty of grain, that, despite its being hal’sh and flabby 
on the flesh side, it is largely in demaiid, particularly 
on the Continent of Europe, for gloves and pocket- 
books, The skins of big dogs would be very suitable 
for shoes. 

The difflculties in the way of dressing and tanning 
dog-skins are great in India, as even the chamar will 
not touch them, but the industry may commend itself 
to missions amongst the submerged classes. Unlike 
his mangy cousin of the towns, the village pariah dog 
is sleek and well fed, and ought to yield very good 
material. 

Raw dog-skins should be very carefully disinfected 
before export, and be well preser^v^ed and packed in 
salt, so that the grain is not injured in any wa^. The 
pVice likdly to be realised, even for perfect pieces 
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(which alone should be sent), in the London market 
is very uncertain, but may be put down at 12 annas to 
Re. 1-2 each. Tanned skins, on the other hand, 
should be worth from 12 annas to Re. 1-2 per lb., if 
they are clean, dry leather, with a fair grain. 

The iguana {^oli)^ a kind of lizard, is occasionally 
hunted in Gujrat, Jullundur and Multan for its flesh 
and fat, and its skin is said to make excellent shoes. ^ 
There is a growing demand for rat'^ and squirrel- 
skins'* in Europe for ladies’ purses, hand-bags and 
sinular fancy articlei. 


^ See ulso Watt, Did. Econ. Prod., Vol VI. PI. I. p. 4:14. The Sin- 
halese also use these skins for shoes. The .iniinal is often infested 
with a parasitic insect, which has to be icmoved carefully. 

2 Rats must he trapped, not poisoned, to obtain the best skins. 

See also p. 60 supra. 


Miscella- 

neous. 



CHAPTER IX. 

MlSCELLANKOrs An'imal Pkoducts. 

This chapter deals with several^ ihdiL^tries likel} to 
be offensive to orthodox Hindus, hut they merit the 
careful attention of the enterprising Khoja community, 
who largely control the trade in slaughter-house pro- 
ducts in the province. Religious ju-ejudice, combin- 
ed with a lack of scientilic imagination, is responsible 
for an enormous wastage of animal products in the 
Punjab, It will be observed that in some cases valu- 
able raw material is actually thrown away. 

Blood. Few municipalities derive any profit from the blood 

of animals. Delhi gets a paltry sum of Rs. 300 
every year for the blood of 20,000 cattle and 
160,000 goats and sheep, ^ while in Lahore, Multan, 
Sialkot and a few other places it is used for manure. ^ 

Dried blood is a valuable substance that can be put 
to numerous industrial uses, the most important of 
which IS the manufacture of cyanide of potassium. 
It is also commonly employed as a decoloriser in the 

^ The contractor is said to boil the blood and export it to Bombay. 

2' Blood is a very rich manure, beinjJ more productive of nitrogen 
and ammonia tharijeven flesh. When dried^/blood is used , as a fertili- 
ser, it should, to obtain the best results, be mixed with wood-ushes and 
powdered charc<val and applied to the ground in wet weather (Roller, 
Waste Products, p. 35). 
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manufacture of tannin extracts/ and as a fixing 
agent in alizarin dyeing.^ Blood-meal is useful for 
poultry, and is largely prepared for "this purpose at 
Melbourne.'^ * 

The most import.int industry, howecer, that could 
be started in connection with the larger municipal 
slaughter-houses of the Punjab is the manufacture of 
albumen, a substance useful for food as well as for 
industrial purposes. 

The process consists in defebrinising blood by whip- 
piTig,* and then s^ltjecting the residue to the action of 
slightly acidulated methyl alcohol or acetone or both.*' 

The fibrin is obtained in the form of threads. It is 
washed with distilled water till cpiite white and is then 
either dried, or treated wet with pyrolusite® and 
sulphuric acid. The product is butyric acid, which 
enters into the m.umfacture of butyric ester, much 
used in combination with other esters and with spirit 

in the prepar^ition of fruit essences, e.g., of apricots, 

* • 

p^iches, etc. 

Even if the municipalities fail to set up industries 
in blood, it is not too much to expect them to bestir 
themselves to stop the daily waste in their abattoirs, 
by carefully collecting and exporting the raw material. 

It is easy to prepare blood for transport in gunny 
bags, to any distance, provided all the processes 
are carried through as cpiickly as possible to prevent 

^ Proctor, Lcatlwr Manutacliuc (1003), p. 337. 

* Nottcr & Firth, Theory and Vtaclu'c oj Hy^ioie (1896), p. 803. 

* Jour. Dept., Australia, Vol. XVI., March 16, 1008, p. JL06. 

^ Jour^. Soc. Chcni. Industries. V''ol. XII. (1893^, p. 500. 

® nml.p.469. 

® Oil the occurrence of pyrolusitc in India, see Manganesc-ore Defo- 
sits^iu India in Mem. Geo!. Surv, hid. (1909), Vol. XX>J\II. 

16 
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Bone. 


decomposition. Blood is coagiihited by boiling, the 
coagnhited part being ren'ioved as it rises by means of 
a scoop and di'ied very thoroughly in the air.^ To 
produce th<i best results, 'however, the concentration 
should be effected in a steam-jacketed boiler. There 
is also another process for drying and preserving 
blood which involves the use of lime.^ 

About 22,450 tons of bones, valued at Rs. 12*44 
lacs,® are exported annually from Karachi after being 
crushed by a Greek linn that has secured an absolute 
monopoly of the trade. With the exciepdon of camel- 
bone, which is sometimes substituted for ivory in 
Hoshiarpur inlay work,^ and is made into toys 
and other fancy articles by a few artisans in Delhi, the 
material is not utilised in any craft in the province. 

The possibilities of a domestic industry in ox, camel, 
and buffalo-bone, apart from its use as manure, may 
be realised from what is done in China.' After carefully 
removing the marrow for use as food, t!ie Chinaman 
boils the bones to recover their fat, which he sells to 
the candle-shops. He then turns all the large and 

I Simmomls, Waste Products (lS76j, p. 70. A Ihoroufih dryin^r ia 
absolutely essential. 

* For an account of this proccsi, see Roller, ir</sft’ Products ^ p 29. 

3 Bones fetch about Rc, 1-4 per niaund delivered at the railway 
stations, 

4 Hoshiarpur Gazetteer (1904), p. 148. There are a few men at 
Lucknow and Saharanpur in the U. P. who make paper-knives, pen- 
holders, etc, of bone, and sell them at the railway stations [Chat- 
iQV]ce, Industries of the United Provinces, p. 19.3.]. Artistic siirmdddiiis 
(antimony-boxes) are made of camel-bone in Peshawar, and the same 
material is used for the white bosses on the la<^ work of Dera Ismail 
Khan. 

5 Consul-General Hosic, Report on the Province of Ssuch'nan (Blue 
Bode, China„No. 5, l9Qt), p. 83. 
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hollow ones on a lathe, and makes them into opium- 
cups, which he polishes lirsf with a wet braid of the 
stalks of Eqitisctiiiii Uicmalc L., and then with dry 
bone-shavings. Flat bones, useless for cups, are planed 
and made into dice, brush-backs, buttons, etc., and 
waste pieces are pounded up for manure. The 
material is similarly utilised in Chicago in connection 
with the meat-packing industry, enormous quantities 
of knife-handles made of it being shipped to England 
every year. A man in that city knows a secret process 
by which he mafee^ bone-dust into billiard-balls.^ 

A few men in Delhi make combs of horn, otherwise Horn, 
this material is not put to any industri.il use in the 
province.^ 

Horns of all kinds, chiefly those of the buffalo, are 
annually exported by the hundred thousand from 
India to Europe for manuf.ictiiring purposes.^ In 
Germany, for example, they are made into an enor- 
mous niimber,of articles, such as paper-knives, spoons, 
ceunbs,* scale-pans, shoe-horns and pen-holders,^ 

^ Dip. and Cons. Rep, Ann. X(’/' , 2,550 (lUOl) , Trade of Chicago 
Jor JUOO, pp. 29-30. 

2 One Fateh Muhaimn.icl, an oulmai}^ shopkeeper in Malerkotla, 
can make liorn buttons to oriler. Foi .111 account of the inclustiy in 
other paitsof India, see Watt, Indian Ait at Delhi, passim., and Chat- 
terjee, Indnstncs oj the United Pioi inces, pp. 191-2. • 

The Punjab exported 0,812 maunds, valued at Ks. 39,167, in 
1909-10, almost all to the United I’rovinee^. 

A set of foot-diiven machines to inanulacturc combs of horn, 
wood, celluloid, etc., costs Ks. 825 (C. I. F. Nurcnbci^, Germany), 

About 120 to 400 combs c<m be made per day, according to size of 
combs and capacity of woikman. • 

^ A coiiiplete plant t® manufacture from 60 toglO gross of ordinary 
pen-holders, such as are largely sold to schoolboys in India, in 10 
hours, working partly by hand and partly by power, costs Rs. 4,900 
(C. F. Nurenbergh Power required about 5 H.P. • 
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by individual artisans, working with simple imple- 
ments in their homes. Not a particle of a horn is 
thrown away. Even the waste pieces, when solid 
enough, are softened by heat or treated with a satura- 
ted solution of potash and lime, and pressed into 
buttons, pipes, etc., which are hnished by carving 
with a knife. Refuse untit for any other purpose is 
used as manure.^ 

There are various processes for working this 
material. The English method is to soften it by a 
preliminary immersion in cold, tir sometimes hot, 
water, and afterwards in an acid bath for about 
two weeks. In Ratnagiri, pieces of horn are kept 
moist in cocoanut oil, and heated before a fire for an 
hour or more till they become almost as soft as wax. 
Thev are then fashioned by liand or in moulds, and 
hnished with a lathe and some other simple tools. 
The polishing is done witli the moistened dry leaves 
of a tree found in the locality. •• 

The latter is undoubtedly tlie best process, as t^ne 
heated oil saves the horn from becoming charred or 
discoloured. Further, a small portion of the oil is 
absorbed and helps to consolidate permanently the 
hbrous structure of the material, at the same time giv- 
ing the hnished articles an exceptional translucency.^ 
The industry, if organised on proper business lines, 
ought to succeed in the Punjab, where tlie raw 
material is most abundant. There is, besides, a wide 
and expanding market for the hnished products, 

' In Sambhalporc (Moradabad Distrkt, U. P.), it is used as a manure 
for pot.itoes. * 

* Ficus ^ibhosa var. fanmlica. 

’ Sec A^nc'fltnral Ledger^ 1897, No. 10, pp. 2-3 ; Koller, Waste 
Products^ pp, 118-9, describes various processes. 
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which, if well finished, could profitably be exported, 
not only to the other provinccj? of India, but to Europe. 

The hoofs of cattle are universally Wasted, as it has Hoofs, 
not occurred to any one even to collect and export 
them. One exception, however, must be mentioned. 

The blacksmiths of Mult.in use a mixture of salt and 
the ashes obtained by burning the hoofs, as a kind of 
flux to prevent the oxidation and softening of iron 
tools during the process of he.iting. ^ 

Great quantities of hoofs used once to be sent from 
the* United States* Japan, where they were put to 
various uses. A heavy export duly stopped this drain, ^ 
and now they are made into buttons and knife-handles 
in Chicago, the waste being used in the manuf.icture of 
cyanide of potassium.-^ 

The gut or intestines of every living cre.iture can be Cat^-ut. 
made into a string of immense strength and wearing 
qualities, conimercially known as c.itgut. 

^ In this province the guts of bullocks and bulialoes are 
as rule thrown away, the edible portions being 
occasionally sold for food. Those of sheep and goats, 
on the other hand, are everywhere made into strings for 
musical instruments, cotton-cleaners’ bowN, and, above 
all, sporting requisites, and, packed in salt, are also 
exported to Europe.' Kaigars eng.ige in the industry 

1 The ashes of the horns aiul hoofs of animals and aniunon salt 
are used in Europe in the manufacture ol steel. The process is 
known as “case-hardening.” 

2 Dip. ami Consul. Rep,, Mtsi. Str., N >. 581 (1002), Cattle ami 

Meat Tiacic ol the U, S., p. 20. » 

3 Dip. i^nd Cons. Rcjk, Ann Str., Nu. 2506 (^OOl), V. S., Trade 
of Cliuago for the year VJOOy pp. 29-30. 

‘ 269 maunds of shcep-gut were c.xported from Karachi jn 
lOOfWlO. 



Tlio Sialkot 
industry. 


126 MISCELLANEOUS ANIMAL PRODUCTS. 

in Hissar, Delhi and Gurgaon, Pinjas and Mirasis in 
Ainbala, and Chuhras' and Kashmiris in Sialkot, 
Except in the last-named place, the workers are scat- 
tered and entirely without organisation. 

About Rs. 5,000 worth of gut is annually consumed 
in Sialkot city in the manufacture of tennis and 
badminton rackets, etc. The gut-makers, linanced 
by the large firms, purchase the intestines of sheep 
and goats [vonda), locally or from other cities, at 
Re. 1-4 to 1-8 per hundred, and subject them to a 
primitive process of preparation The material is 
first soaked m water for 12 hours, and then scraped 
continuously with a shell for two days in the summer, 
and eight in the winter months. The pieces are 
linally joined together, twisted and dyed. 

Besides roiida catgut at from 16 to 45 yards for a 
rupee, an inferior variety, known to the tr.ide .is 

white Sialkot gut," which sells at from 85 to 70 yards, 
is obtained from pallia, or the flesh of the back of old 
cows and bullocks. The raw material is obtained in 
strips about two feet long, and is prepared in the same 
way as goats’ intestines, except that the soaking takes 
longer. 

The industry has been highly developed in Europe, 
where the intestines, not only of goats and sheep, but 
of every species of cattle arc utilised. The largesi 
are everywhere used for sausages, while in France ? 
very strong cord is made from the intestines of horses 
donkeys and mules, to be used with light machinery ii 
place of leather belting. 

The process' followed is almost as simple .as ir 
India, but far gre.iter care is devoted to hygienic detaih 
alid the nl.inipulation of the raw material. 



CATGI'T AND GLFE. 


127 


The intestines :ire first cleaned and then scraped 
with a small plate of copper with a smooth semi- 
circular hole. This removes^thc external membranes, 
which arc used for the cords of battledores and rackets, 
and for sewing together the ends of intestines. The 
scraped gut itself is either spun to the required 
thickness on an ordinary spinning wheel, or dried for 
exportation by stretching over frames in an artiliciallv 
heated ciiamber. 

Few chemicals are used. For ordinary ijut. all 

if- • . • ./ o > 

that is wanted is ;if solution of two ounces of crude 
carbonate of potash in a gallon of water, but for violin- 
strings, four ounces each of caustic potash and carbo- 
nate of pot<ish are dissolved in 3 to 4 gallons of water. 
Common salt and bleaching powder are used to 
prevent the guts from putrefying.^ 

The leaner the sheep the stronger the gut, so it is 
not surprising that the emaciated flocks of Italy sup- 
ply three-fourtks of Europe's demand for the material. 

Tht^ Indian animal excels even the Italian in leanness, 
and ought therefore to yield the best catgut in the world. 

The industry is commended to the notice of men 
with little capital, but plenty of energy and enterprise, 

Gluc'^ is made from various nitrogenous animal Glwc. 
tissues, such as clippings of hides and skills, waste 
pieces of leather and old shoes, bones, sinews ^ and 

^ For further information on j^cncrally, sec Spoil’s Work- 

shop Receipts, Vol, I. Art. Catgut. 

* On the subject generally, see Satltler, huiuslrial Organic Chemistry 
(1908), pp. 338 ct scq. S^xin, Workshop Reicipts, Vol. II. Art. ^ilne. 

Roller, iru-sA’ Products (1902), pp. 42-45, 88-84 and 132-135. 

65,281 miauncis of sinews and other refuse fised for the manu- 
facture 0 ^ glue, known to the trade as bone-sinews, were shipped 
from Karachi in 1909-10. The exports were almost, entirely tf) 
Antwiypand Hamburg, • 
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entrails, the bony cores of horns, and the skins of cats, 
dogs, and other animals. 

Glue and gelatine arc merely varieties of the same 
material, the dilference lying in the greater adhesive 
power of the former, and the purity ol the latter. 
Glue is chiefly made from tannery waste and leather, 
and is used by the carpenter and the joiner. Gelatine, 
usually extracted from bones by a very careful treat- 
ment, is much used in European kitchens and is also 
put lo many medicinal and industrial uses such as 
the manufacture of capsules, court piaster for wounds, 
and bromide and chloride of silver emulsions for 
photographic dry plates. Mixed with glycerine it 
makes an elastic mass used lor hectographs and 
printers' rolls. 

Glue-fat, or lime-soap, consists of the fatty parts of 
the raw materials saponified by lime. It is a useful 
product of glue manufacture, as mixed with mineral 
oil, it can be made into machinery-grt^jise.^ Another 
by-product is the residue of the boiling process, cplled 
‘‘scutch," which is a valuable manure. 

The Hindus consider glue impure, and use it very 
sparingly, but a certain amount is manufactured in 
Lahore, Amritsar and Delhi, by Mohammedans, and 
sold at about Rs. 10 to 13 per maund. It is a very 
inferior product, and has to be rejected in favour of the 
imported commodity for all the better kinds of work. 
English glue costs Rs. 28-5 per maund in Sialkot, 
where from 60 to 70 maunds of it are yearly consumed 
by makers of sporting requisites alone. 

There is no Uifticulty in making glue in India, but 
the manufacture of gelatine is a highly specialised 
' ^ Roller, Waste Products, pp. 138-9. 
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industry, requiring much experience rather than scien- 
tilic knowledge. There woitld appear to be an open- 
ing for an up-to-date glue-f^ictory at *such places as 
Rawalpindi, Sialkot, Amritsar, and Delhi. ^ 

The ivory industry of the province is very unimport- Ivory, 
ant . 2 It falls into three divisions : ivory-carving 
proper, inlaying and turning. The first is prac- 
tised in a single workshop in Delhi, where the craft 
has been developed to a high pitch of artistic merit, 
and by a few artisans in Amritsar, who make small 
figures, boxes anfl combs. The art of inlaying wood 
with ivory is the monopoly of Jullundur and Hoshiar- 
pur, but bangle-turning is general throughout the 
province. A few workmen at Ludhiana and Jagraon 
make billiard-balls for export. 

The raw material used for the best articles comes 
from Africa, and costs from Rs. 19 to 25 per seer in 
Amritsar. Inferior work, such as Hoshiarpur inlay, is 
cjone with Indian ivor^ costing from Rs. G to Rs. 15 
pe# seer. 

The manufacture of shell buttons and rings in Mai- shell, 
sian and Nurmahal, in the jullundur district, is of 
interest as illustrating the possibilities of small cot- 
tage industries in this country. A blacksmith of 
Malsian is said to have learnt the craft in M^idras and 
America, and introduced it into his native village, 
about fifteen years ago. 

^ A complete factory lundling daily five tons of bone for glue 
could be established for about Rs. 33,000 (C. I. F. Altona, Germany). 

The products obtained would be coarse bone-meal about 50%, •waste 
16%, tat 14%, and w.'^er 20%. About 20% oj glue would be re- 
covered J^rom the bone-meal. 

* For a complete account of the ivory industry of the province, 
see Ellis, Mono^. on Ivory Carving in the Punjab, 1900 

* 17 
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The processes are simple. Shells collected from the 
Beni river and elsewhere are hrst boiled, and then 
washed with lime and pourded <^lass. They are linally 
cut, polished and drilled, with the aid of some dozen 
implements, among which are a kalini or clipping 
tool, three varieties of drills for making cavities and 
holes, a kirkdra for working designs on buttons and 
rings, and a grindstone for polishing and smoothing 
the edges. 

The shells cost a rupee for 16 to 32 seers. The but- 
tons sell at one-eighth of an anna t(^ six annas a 
dozen, and the rings at three to twelve annas a dozen. 
An average artisan earns six annas a day. 

There was a time when fifty persons earned their 
livelihood in Malsian by button-making, but their 
number has now dwindled down to sixteen. These 
goods have ceased to be popular because they liave 
neither finish nor durability. The entire output, per- 
haps Rs. 150 per month at present, is usually bought 
up by one of the artisans, who hawks the artii les m11 
over Northern India from Peshawar to Shillong, taking 
care not to go to any customer twice. ^ 

Feathers. Peacocks’ tails are occasionally made into fans and 

similar fancy objects ; but a more modern industry 
has sprung up in white fowls feathers, which arc 
e.xtensively used for shuttlecocks in Sialkot, a single 
hrm consuming as many as 102,000 annually. A fowl 
yields on an average 25 feathers, which sell for an anna 


^ Besides bad buttons, Malsi.m is also noted for f.dse coins, cur- 
rent as well as .\ncient. It is notorious as the headquarters of a tribe 
of Mohammadan j»oldsmiths who counterfeit His Majesty’s coin in 
many of the principal cities of ImViA—Jnllnndur Didrid C,azc(tccr 
(1904), p. 202. 
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and a half. It may be possible to bleach the coloured 
ones, which are now wastec>, by one of the numerous 
chemical processes given in^Spon's \V(/rksliop Rcccipls.'^ 
Large quantities of fowls' feathers are imported 
into the United Kingdom, about two-thirds coming 
from China and the rest from japan, Germany, h'rance 
and the United States. They are chielly used for 
stufling beds and cushions. 

Feathers for the English market must I'le soft and 
downy, hence the shafts and barbs must be separated 
from the larger t)iics <ind rejected. Dirt and foreign 
m.itter should also be removed, <is t<ir as possible, 
before pressing into bales. 'Hie present Ivondon prices 
for Japanese featliers are <is follows : ordinary darkf 
Lfd. per lb.; light yellowish, per lb.; white, hjd. 
per lb.; c. f. and 1. terms. It is prob.d)le that Indian 
feathers would have about the s.ime v.ilue, but it is 
impossible to state this definitely until their tpiahty is 
known. 

I ____ _ _ . _ , 

^ Vol. 1. Art 1» loO. 



CHAPTER X. 

Chemical IxursTRiEs. 

Various substances used in the arts, such as alum, 
sal-ammoniac, etc., are manufactured by crude and 
primitive methods in the Punjab, but their quality 
is generally inferior and the output comparatively 
insignihcant. Chemical industries in the European 
sense of the term can hardly be said to exist, though 
the essential conditions — supply of the raw material 
and market for the manufactured prodiu'ts — are pre- 
sent in many cases. 

Before passing on to details, howevta-, a warning 
must be recorded. Many young men are at present 
under the impression that if they gain some know- 
ledge of manufacturing processes in India or in 
Europe, they will forthwith be in a position to organ- 
ise, if not to create, some branch of chemical indus- 
try. Now', the diriiculties involved in many of the 
more important manufactures, such as that of acids 
and alkalis, have been worked out in such detail, 
that, except in cases where keen competition demands 
supervision of an exceptionally high order, science 
has really little further to say on the matter. It ig 
impossible to insist too strongly on the importance 
of I business capacity, training and connections in 
the creation, of chemical industries. 
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The base of all these industries is sulphuric acid, 
and until this can be produced cheaply in India, 
many raw materials must rvmain unused, or be ex- 
ported to be utilised in more fortunate countries. 
Copper pyrites, one of its commonest sources, occurs, 
as already mentioned, in some of the Simla hill-states 
and in Kiilu, but the extent and the commercial value 
of the deposits have yet to be determined.^ Unless 
rich ore-bodies are discovered very close to acid 
fac|ories, the actual freiglit on pyrites per sulphur 
unit will probably*be much higher than the freight 
on Sicilian sulphur, and the difhculty both of burning 
the former and of getting rid of the waste products 
will more than balance the cost of Sicilian sulphur. 

There are two sulphuric acid factories at Delhi, 
one of which has only recently been started, with an 
annual outturn of 50,000 and 125,000 lbs., respectively. 
This is chietiy consumed in the city itself by the 
coppersmiths find, behire the new carbonic acid gas 
wofks^ were set up, was also in demand by soda-water 
makers. 

Two factories are also at work in Lahore, the larger 
one producing about 50,000 lbs. and the other 
48,000 lbs. yeai ly. The former has arrangements for 
turning out 160,000 lbs., if there is sufficient demand, 
and manufactures besides small quantities of hydro- 
chloric acid, nitric acid and ferrous sulphate {kasis). 

1 The pyritic shale which occurs above and below the Daiidot 
colliery, in the Salt Range, is unsuitable because of the large 
proportion of organic matter it contains. [Kec. Gcol. SuiDf Jnd., 
Vol. XXX.VIII. (19U9-1«), p. 84.] t 

The s«rvey of the sulphide ores of the Punjab forms part of the 
programme of the Geological Survey for 1910-11. 

» See p. 136 infra. 
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The chief customers for the sulphuric acid are the 
soda-water factories of Lahore and out-stations, while 
sulphate of potash, the ^ by-product of the industry, 
is sold as manure for tea at Rs. a maund. 

There is no reason why India should not produce 
all the sulphuric acid she requires^ While freights 
on Sicilian sulphur arc comparatively low, both 
shipping and railway rates for carrying the acid 
are so heavy, and the conditions as to packing, etc., 
so severe, that, thanks to their protection, the Indian 
manufacturer can allord to use cofnpa’ratively priini- 
tive methods and yet make his business pay in the 
seaports <is well as at the l.irge inland centres. A 
minor obstacle in the way of the industry is the Lick 
of suitable acid-proof lars,^ but the real difliculty 
is a commercial one. Manufacturers must learn to 
push their product on the market and to control the 
rate of production so as to keep pace wnh the supply, 
A c.ipital of about three lacs is reeppred for an up- 
to-date sulphuric ,icid factory.*'^ , 

The Indian alum industry was formerly consider- 
able, but the importation of the cheap European 

' The civei;i;4e yearly imports ol the aeid into India amount to 
00,2ur» cwts., valued at Rs C,l7,o47. 

2 Cf. Chanter XIX. 

The “ e(*ntaet " process ol makinj^ snlphuriL acid, i.e., by 
passinjf sulphur dioxide and air over pl.itim/ed asbestos, is now in 
vo;fue in Germany. Given a cheap supply ol sulphur and careful 
management, this method can be made to yield a huge proht, as it 
requites very little fuel and not much capital. Pyrites may be used 
as a source of sulphur, and c<ital>sts other than platinum, c.g., ferric 
oxidiJ. may be employed. For further information, see Roscoe and 
Schorlemmer, Inor^‘\. Clicm., I. p. 423, and Lunge, Sulphuric Acid 
and Alkali, 3rd cd, 

^ On sulphuric acid m India generally, see Rcc, GeoL Stirv, Ind,, 
Vol. XXXI.^. (1910), pp. 270 et scq. 
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product, chiefly from the United Kingdom, has practi- 
cally destroyed it. Alum is, •however, still extracted 
from pyritous shale at Kala^iagh, where there is one 
factory, and at Kotki, lU miles off, where there are 
three. These four together turn out about 7,000 
maunds per annum, valued at Ks. 30,000, which is 
exported to various tanning centres. The price at 
Kalabagh varies between Ks. 4-8 .ind Ks. (j per maund. 

The raw material is mined in a very desultory 
fashion, and the process ol manufacture is primitive. 
Improvements are ii;pecially desir.ible in the manner 
of roasting the shale, which is now done in the open, 
thus causing considerable loss, .ind ,ilso in the con- 
struction of the lire-chamber for the boiling pans. 
Great care is necessary to regulate the heat, as an 
excess of it is very wasteful. What is of even greater 
importance is the substitution of gypsum, which is 
abundant in the neighbourhood, for lime in the lining 
of the v.irious t;inks. In the present process, the lime 
destroys over Ks. G worth of alum daily in each 
factory.^ 

Alum is largely used not only in tanning, but also 
in dyeing, as a size and weighting material for paper, 
and mixed with sawdust, as a lireproof material for 
safes. ^ Kalabagh alum is unsuitable for ^most of 
these purposes on account of the large quantity of 
iron it contains. For the more delicate dyes, for 

1 For a complete account of the industry, see Dam, Alum Manu- 

faclnvc at Kalabagh, in Rcc. (k'ol. Siirt’. hid. (1910), Vol. XL pp. 205 
et seq, • 

2 An av^raj^e quantity of 15, 3(54 cwts. of alu|n a year valued at 
Rs. 69,795 was imported at Karachi durinq the period 1904-09. 
The average yearly import into India during the same period vvof: 
68,04^cwts., valued at Rs. 3,0(3,515. 
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example, the chemical must be of extreme purity, 
the presence of less thaln *001 5^ of iron rendering it 
unsuitable. K'alabagh aljun could, no doubt, be puri- 
hed to the required standard by suitable methods. 
It may be possible, for example, to precipitate the 
iron as basic iron sulphate and allow it to settle 
after the alum liquor has been concentrated to a 
specific gravity of 1*40. Hut the process appears to 
be practicable only in a properly equipped factory. 

There is possibly an opening for an alum factory 
at Dandot, which is nearer the markets than Kalabagh 
and has abundant deposits of shale with a large 
sulphur content.^ The success of this industry 
hinges, however, on the possibility of underselling 
the imported article in the large industrial centres, 
freight rates to which are heavy. Dandot alum would 
further have to compete with alum manufactured 
from the aluminous laterites of Katni and other more 
favourably situated centres.^ 

Carbonic acid gas, for the use of aerated water end 
ice factories, is made at Sujanpur by the Sugar Works 
from jaggery and molasses. A branch factory of 
the Sardar Carbonic Gas Co., Ld., of Bombay, has also 
been set up at Delhi. The producers, gas-engine, 
absorbers, purifiers and compressors of the Delhi works 
are stated to be of the most modern type, and to be 
capable of producing 1,600 lbs. of liquid gas per diem, 
without smoke, smell, or noise. The raw material 

' r.i this connection cf. Appendix VI. 

* A considerable^, proportion of the alumina manufactuFcd at the 
Larne works of the British Aluminium Co, is used for the manufac- 
tyre of alum in Manchester and other places, 



SAL-AMMONIAC. 


13; 


used is charcoal, 1,200 lbs. of which not only yields 
the daily quota of ^as, but ;flso produces the 60 H.P. 
necessary for driving the machinery. * 

Ainnionium chloride or sal-ammoniac ludu^ihiidar) Ammonium 
is used in pharmacy, as well as lor various indus- 
trial purposes, such as the tinning and soldering of 
metals, the operation of forging the compound iron 
used for country gun-barrels, and lastly, as a freezing 
mixture with nitre and water. It has been made for 
ages by the potters in the Kaithal and Guhla circles 
of*the Kanial di^twet by a primitive process. Bricks 
are made of the slime of certain ponds and burnt. 

The material found encrusted on the burnt bricks is 
sold to the shopkeepers who submit it to sublimation 
in glass retorts. The annual outturn of naushadar 
is estimated at 2,300 maiinds. It sells at about Hs. 15 
a maund^ and is exported to Amritsar, Fero/pur, and 
virions cities in the United Provinces. 

Crude carUuiate of potash (ido-klidr) is much used ^^ubonate of 
• i ^ ’ pf)tash. 

in* India in medicine and the arts. In Europe the 

pure salt is essential in the manufacture of potash- 

glass and in various textile and dyeing processes. 

After being causticised, it is largely employed in 

soap-making. 

In the Punjab it is manufactured from tl^e ashes of 
various trees and plants, the chief of which are^ ; — 

Hutea frondosa (dli&k) | Hordeum vulgarc (luo) 

Calotropis gigantea (ak) Luffa aegyptiaca (fnrai) 

Cassia Fistula {amaftas) Ccdriis Deodara (deodar) 

1 The ^'KDrlion of tht* naushadai \\hii.li is foi ^ed in the mouth of 
the retcyt is distinctiveh called phAl. It is used in the preparation 
of <airma for the eyes, and is sold at Rs. 40 per maupH 

* J3aden-Powell, Punjab Produtls, p. 97, 

18 
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Large tracts of mountain lands, as for example in 
the Simla Hills and in ‘•Bashahar, are covered with 
various specieS^ of worm>vood (Artemisia), the ashes 
of which contain a high percentage of carbonate of 
potash, but are not used except as manure. Without 
being so sanguine about large profits as Sir George 
Watt,^ one might suggest the extraction of the salt 
to the hill-folk as a profitable industry during the 
long winter months, when they have very little else 
to do. 

Potassium nitrate (saltpetre, nvtrb, shorn) occurs 
largely as a saline efflorescence in most districts in 
the Punjab, chiefly near rivers and deseited village 
sites. It is recovered by exhausting the saline matter 
in the nitre-bearing earth by the percolation (>f water 
through it, and by the evaporation of the liquor so 
obtained by heat.^ The crude saltpetre thus obtained 
is taken to the rehnery. 

1,085 licenses were issued in the Puqjab in 1908-00 
for the manufacture of crude saltpetre, which vvas 
handled by 20 refineries. The total exports by rail 
amounted to 154,317 maunds, valued at Rs. 8,10,158, 
and of this about 60,000 maunds went to Calcutta for 
shipment to luirope.’^ 

Hissar, Gurgaon and Montgomery are the prin- 
cipal saltpetre-producing districts of the Punjab. 
In Karnal, too, there is a considerable industry, 
about 4,00o maunds being exported every year from 

^ Sec his Comvi Vrod. hid., p. 50. 

2 Fljr an account of the proce^^s, see Watt, Comm. Prod, hid., 

p. 073 , ( , 

^ Jdmniisirtitioii Report, N. /. Salt Rcveiinc Def. (1008-01)),, p, 2S. 
'lilie iiguies on paj;e 15 do not appeal to have been checked by those 
given in th^ )'tni}ah hiteival lr<idc Report. 
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the rctincrics at Karnal, Panipat and Kaithal. The 
Gujranvvala district has a •factory at Chhapanwali 
(talisil Khan^arh Do^raii) ,\vith an uAitpiit of 5,000 
inaunds per annum, valued at Rs. 31,000. There 
are seven works at Kamar Mashani in the Mianw:ili 
district. ^ 

The use of salt[)clre for preserving;' meal and lish is 
not unknown in India, hut the mineral is chiefly 
employed in lac and Lochmeal dyeing, as a Hux in 
glass-making, and, above all, in the manufacture of 
lireworks. The Agi'icultural Department is now mak- 
ing experiments to determine its value as a fertiliser. 
Formerly it was largely exported to Kurope, where 
it was in great demand for the preparation of gun- 
powder as well as of nitric acid. Hut other explo- 
sive compounds have now been discovered, and for 
nitric acid the potassium nitrate of India has been 
displaced by the sodium nitrate of Chib, which is 

found to be iiiwre economical. 

• • 

The chief Pun|<d') s. ill-deposits <ire .it Ivhewra, Coinmon 
Warcha and Nurpnr in the Sliahjnir district, and at 
K.ilabagh on the Indus ; but .ibout 26,000 maunds are 
manufactured in a group ol vill.iges known as the 
Sultanpur Malials in the Roht.ik and Gurgaon dis- 
tricts, by the evaporation of brine r.iised freyu wells. ^ 

An impure salt containing only from 60 to 70^ of 
sodium chloride is obtained from open quarries at 

1 There are two large taclories 111 the D.ihawalpur .State with a 
total annual oiitturu of about 8,000 inaunds. Mr. Boae reported to 
the Durbar in 1904 that* the nianuf.ictiue ol saltf»etre w.ts capable of 
expansicxi in the Sadik.abad Talisil ol the St.ite. 

2 For a description of the process, see the Giir^wn Distnft 
Gazetteer, now in the press. 
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Guiiiii and Dning in the Mandi State for consumption 
in the hills. 

The Mayo mines at Khpwra have an inexhaustible 
supply of the purest rock-salt, of which 30 lacs of 
maunds are annually extracted. This does not in- 
clude the large quantities of salt in a powdered state, 
which has so far had no market. Part of this powder 
is utilised for lilling in old workings, while the rest 
is heaped outside and becomes a nuisance to the sur- 
rounding fields, where it is often carried by the rain. 

The Salt Department is prepared 'to deliver annu- 
ally about two lacs of maunds of this waste salt in 
wagons at Khewra st.ition at six pies per maund, free 
of duty, for industrial purposes. This charge does 
not, of course, include the cost of picking, screening 
and other operations which might be undertaken at 
the request of the purchaser. If a larger quantity is 
required, it can be supplied from tlie waste in the 
Depot enclosure at the same price plys the cost of 
digging out the weathered portions. , 

Tlie production of sodium sulphate (Glauber’s salt) 
from common salt by the action of sulphuric acid is 
the lirst stage in the Le Blanc process of soda manu- 
facture. it is called khari in the Punjab, where it is 

obtained from rrh, an efflorescence on the surface 

« 

of the earth consisting of varying proportions of 
sodium sulphate, sodium carbonate and ammonia 
salts. ^ 

The process is very similar to that pursued with 
crude saltpetre. 

1 Mr. Bose reported to the liahiwalpur durbar in 190i, that in 
extensive tracts of kallar land in the State tlie soil cont.iins ns much 
al33% of sodium chloride (common salt) .ind also a larj^e proportion 
of sulphate bf soda, which could probably be utilised. , 
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The best sodium sulphate produced in India is that 
of Behar, called patna klidrk It is universally pre- 
ferred to common salt for th^ curing of hides. Sodium 
sulphate is chiefly used in Europe in the manufac- 
ture of wood pulp. 

Sodium carbonate is obtained in the Punjab in a 
crude form called sajji from rrh or soda-soils by 
washing. It is also recovered from the ashes of the 
land plant [Sahola fatida) in thejhang, Montgomery, 
and Mult.in districts, and from those of the kdJi^nn 
khar (Haloxylon * i^'tiirviini) in Sh.ihpur and in the 
Bahawalpiir State,' 

In Europe it is a product of the ammonia-sod. i 
process preparatory to the manufacture of caustic 
soda. In the electrolytic process it is obtained by 
p.issing carbon dioxide through caustic soda.- 

Crude carbonate of soda is of much importance in 
the Indian arts. It is used in dyeing, bleaching, and 
glass and p<ip(;i*-making, .ind also, to a small extent 
still, in the manufacture of country soap. The culti- 
vator often neutralises with it the organic acids in 
cane-juice when boiling it for making jaggery. ^ 

C.iustic soda is largely consumed in the Punjab 
in the manufacture of soap. Amongst its possible 
important uses are the relining of oils, the preparation 
of wood-pulp' and the extraction of alumina from 
bauxite.*’ 


^ For an account of the process, sec Watt, Cum m. Prod. Ind., p. 113. 

* See injra. 

^ Watt, Connii. Prod. Jiid.y p. 55. 

♦ Sec p. 89 supra. 

^ Holland, Hauxitcs, in Ru. Gcol. Siirv. Ind, Vol.XXXU, 

(1905j. 
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Tlie production of caustic soda, the raw material 
for which, salt, is abundant in the Punjab, 

would seem to offer a great opening to capitalists. A 
cheap supply of the chemical would not only give an 
immense impetus to several existing industries, but 
also lead to the establishment of many new ones in 
the province. There are only two suitable methods 
of manufacture that need be considered — the ammo- 
nia-soda process and the various electrolytic pro- 
cesses. The Lc Blanc is out of court, if only because 
of tlie large quantity of fuel as wi;lt» as‘ of sulphuric 
acid required. 

The electrolytic processes, of which the Kastner- 
Kellner is the most economical, are simple, and con- 
sist in subjecting a solution of common salt to elec- 
trolysis, They all require cheap power and an 
unfailing supply of lime and salt. The products are 
caustic soda <ind chlorine, the latter in sufiicient 
quantity to yield 2*1 tons of bleachipg powder to 
1 Ion of caustic. There is v'ery little demand ,for 
bleaching powder in India so far, but large quanti- 
ties ' of it would be required for the manufacture of 
wood-pulp, and it could also be used with great 
advantage as a disinfectant in Indian cities. Chlorine 
is used in the extraction of gold from the “ tailings" 
of the goldfields, and the South Indian miners would 
probably be glad to obtain a cheap supply of the gas. 

The electrolytic process pays at Niagara, where 
electrical energy costs about 4’4 pies per unit of 
kilowatt-hour. At Jagadhri, electrical energy would 


' The yearly imports in all India averaged 47,71J4 cwts., valued 
at' Rs. 2,54,49f in the period 1904-09. 
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be available from the Jumna at 4-25 pies per iinit,i 
limestone from Dchra Dun* at annas and waste 
salt from Khewra at 5{ annas per mauilcl.^ 

Tlie ammonia-soda process consists in adding to a 
saturated solution of common salt about one-hfth of 
its quantity of full-strength ammonia and then pass- 
ing carbon dioxide through it. Sodium bicarbonate 
is produced, which on heating gives carbonate of 
soda. The advantages of the process are that fuel 
and power are minor factors, and the output of 
eacli of the soda* compounds can be adjusted to the 
requirements of the market.” The ammonia used 
would be obtained from ammonium sulphate^ or 

1 See notes in Chapter XVIII. At K.isiil, power may be avail- 
able at an anna per unit or even less when the Upper and Lower 
Jhelimi Canals aie completed some years hence. The dis.idvanta^e 
of this 'source udl be the irregular working of the Lower Jhelum 
Canal, which is expected to run only 13 days in the month. It will 
fuithcr be liable to uncertain stoppage^, dependent on the flooding of 
tl^e three hlll-lollc^ll^ that cross the track ol the Upper Jhelum Canal. 

s^See pp. 139-1 10 wi/rar, for salt. Theie aie extensive deposits 
ol tulacious as w’ell .is dolomitic limestone .it Delir.i Dun. The 
freight on hmestone Irom Dehi.i Dun is about anna^ per m.iund, 
.ind on s.'ilt Irom Khewra 4; aiiu.is per maund The rate is cap.ihle 
of reduction 111 either case. 

The yearly imports into Indi.i lor the period 1904-09 averaged ; — 

Cwts. Ks. 

Bic.irbon.ite of soda .... 74,601 1,37, L')7 

Caustic soda 84,557 7,28,157 

Other soda compounds , . , 121,707 5,13,335 

At Giridih the E. 1. Ky. in.inutacture about 180 tons of sul- 
phate ol ammonia per .mnum which c.iii be delivered at Delhi 
at Ks. 193-7-9 per ton (latest tpiotation). The price varies wath the 
English market, that cjuoted at Guidih being the English prieC‘ less 
freight aijcl port dues# The chemic.il is guaranteed to coiit.iin 
24% .mi 4 nonia (NH ,). It is said to he of a good grey colour and 
entirelv fieeftom arsenic and cyanide. At piesent most ol it goc*> 
to jaj^in. 
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ammonium chloride, which would have to be im- 
ported, but the item is not very heavy, as a good deal 
of it would be recovered* with the aid of limestone. 
The great difficulty, however, is the necessity of 
keeping the temperature of the ammonia below 30°C. 
which would prevent a factory on the plains from 
working in the hot weather. 

It has been estimated that the cost of setting up an 
ammonia soda factory in Madras, to produce 8,000 tons 
per annum, would be R^. 8,50,000, and the cost of 
producing a ton of carbonate of scda as follows : — 

Rs. a. p. 


Salt, 2 tons 10 8 0 

Lime, 1'2 tons 14 0 0 

Fuel, 2 tons (wood and charcoal) . . . 12 0 0 

Ammonium sulphate, say 5 0 0 

Interest on capital and depreciation . . . 18 0 0 

Wi)rkin^ expense^ 30 0 0 


Total 89 8 0 

The cost of management, which would in no case 
be less than Rs, 15,000, would raise this (ignrt to 
Rs. 95 per ton. This would still leave a nrargin of 
Rs. 17 per ton on the present price of the chemical 
in Madras. 

The safest way to start the industry would be to 
set it up in conjunction with the manufacture of 
some other product of which it furnishes the raw 
material, such as chemical wood-pulp or soap, thus 
ensuring a minimum demand, and safety from des- 
tructive competition. 

Sodium biborate or borax (sohdgd or iinkal) is 
found on the shores of certain lakes in Tibet and is 
(leposiied with sulphur by hot springs in the Puga 
valley o{* Ladakh. Jagadhri is the great entrepot of 
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the trade for the Punjab and annually imports about 
4,000 maunds by way of the >faini Tal district or Simla. 

The material is purified intone of the four refineries^ 
and then railed to Delhi and Amritsar for distribution. 
In former years there was a large export to Europe 
through Bombay, but this has ceased in consequence 
of the discovery of limitless deposits of the mineral 
in Nevada and California. 

The price of the unrefined borax at Jagadhri aver- 
ages Rs. 7-8 pier maund, and of refined about Rs. 11. 

Borax is extensively used in this country in medi- 
cine and as a mordant in dyeing and calico-printing. 
It is indispensable to brass-founders and the makers of 
glass beads. Tlie candle-maker treats his wicks with 
it in Europe. In India, as in Europe, it enters largely 
into pottery glazes and enamels foi- metallic surfaces. 

Copper sulphate, obtained by dissolving copper in 
sulphuric acid, is in much demand in India, especially 
with dyers and calico-printers, and is used directly 
or itidirectly in most pigments containing copper. It 
would pay to manufacture it from the copper and 
brass filings and metalliferous refuse that can easily 
be procured from the workshops in the larger centres. 
Taking the raw material at Rs. 45 per maund,* the 
following is the cost of the process : — • 

One maund of copper .... Rs. 45 0 0 

Two maunds of sulphuric .icid . . . „ 10 0 0 

Other expenses S 0 ^ 

Total Rs. 60 0 0 

^ The refining process is very simple and consists in dissolving 
the ciude borax in water* in large iron pans whi(^i are heated over 
a fire. T4ie borax solution is decanted into earthenware pots and. 
allowed to crystallize. • 

* In^Lahore, waste copper is sold at Rs, 30 per rnafi^d and in 
Gujranwala for less. 

19 
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The result is about four mauncls of copper sulphate 
crystals' worth from Rs. 72 to 80 and giving a profit 
of 20 to 33/^ on the outlaw^ 

An enterprising amateur chemist of Amritsar’ 
makes some profit by the manufacture of copper 
sulphate from the copper nitrate liquors which he 
obtains from the refiners of silver. He recovers the 
free nitric acid from the liquors by distillation, and 
then converts the remaining copper nitrate into the 
si\lphate by the addition of some sulphuric acid. The 
supply of the raw material is, howbver, very limited. 

Copper nitrate when ignited gives copper oxide, 
a substance used to some extent as a pigment, and also 
in the manufacture of green and blue glass. 

Lead Oxide, Half-a-dozen persons in Jagadhri earn from 12 
annas to Re. 1-4 a day by the manufacture of oxide 
of lead (litharge or niiirda by a crude process 

which consists simply in roasting lead with saltpetre.' 
Lead is imported from Bombay at 11 per maund 
by the shopkeepers, who supply it to the workmen )n a 
piece wage. Oxide of lead sells at Rs. 12 a maund 

' A certain quantity of u.itcr enters into the comiiosilion of the 
crystals, hence the increase in \veij»hl, 

* The estimate does not take into account the cost of the ap. 
paratus, which would be about Rs. ,500, and of the labour, which 
would be the chemislX own witli peih.ips a couple of coolies. 

L. Shamblioo Nath, a sitndr by birth After passinj.^ the An^lo- 
Vernacuhu Middle Examination, he joined the district oHice as a 
copyist, a post which he subsequently usii^ned on bein.^ refused special 
promotion. He took up piivately the study of cheinistrv. for which 
he seems to h.ive talents (d a very hi^li order, and now makes a living 
by gie manufacture of vaiious chemicals with appai.itus largely 
devised by himself. He invented and patented the “ Shambhoo 
gold-testing balance,” the rights of which were recentl> bought by 
a local firm for Ks. 8,000. 

* For aq account of the process, see Baden-Powell, Punjab 
ducts, p. 1O3. 
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wholesale in Jagadhri, and Rs. 16 in Bombay, Calcutta 
and Karachi, to which places 'almost all of it is exported 
for use as an ointment (fjmrJiam) for* wounds and a 
waterproof paint for ships. The annual output is 
estimated at 500 maunds. The industry originated 
in the days when lead was imported from the hills, 
but it is strange that it should suivive, under present 
conditions, at such a distance from the markets. We 
have heie an illustration of the wav in which com- 
merce often persists in its time-worn channels. 

t^arbonate of IfiiK occurs in two main groups in the 
Punjab : f^a) as kankar or concretiomiry lime, and 
(5) as limestone and dolomite. 

Kaukar is widely distributed, and is much used for 
road-building. It yields an excellent and somewhat 
hydraulic cement.' 

Limestone occurs in immense profusion in the Salt 
Range as well as in the X.irnaul district of the 
Patiala State, ^ and in^lair c]u<intities in many other 
paiis of the province. 

Lime, obtained by burning hmesrone, is very gener- 
ally used in the dyeing and tanning industries, and 
in sugar manufacture. It is most important as an 
ingredient of mortar, which is a cement made of lime, 
sand, and water. ^ , 

Portland cement, or hydraulic cement, is obtainable 
from certain limestones naturallv cont.iining the 
requisite ingredients, or may be prepared artificially by 

^ A hydraulic cement is one that will set under water. 

* A black limestone, well suited for lime, occurs four^miles 
south-east, of Narnaul. • It sells at the high pree of eight annas a 
maund Ui Delhi.* — Bose, Gcol, and Mini. Resources oj the Xarnaul 
State in Rcc. Geo', Suri'. Ind„ Vol. XXXIII. (1906), p. 59. 

^ Ivor other uses of lime, sec p. 142. 
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mixing due proportions of pure lime with huit;ible 
river mud or clay. ‘ 

The principal constituents of Portland cement arc 
lime, silica, alumina and iron oxide. These vary 
considerably, but, roughly speaking, are found in the 
following proportions : — 

Per cent. 

Lime SO to G4 

Silica 20 „ 24 

Alumina 6 „ 10 

Iron oxide . . . . 3 „ 6 

These four constituents amount' as’ a rule to 99 
per cent., the remainder being small quantities of 
magnesia, alkalies, etc. 

There are two processes of manufacture, the wet 
and the dry. In the former the materials are mixed 
by the agency of water, and in the latter by grinding 
in the dry state. 

Each process consists of three operations, all of 
which must be very carefully performed, These are; — 

(1) Intimate blending or mechanical mixing of 

the raw materials ; 

(2) The conversion of this mixture into a chemi- 

cal compound by calcination ; and 

(3) Pulverisation of the calcined product,^ 

It is very desirable that the clays in the neighbour- 
hood of Dandot and otlier convenient centres where 
limestone is abundant should be tested as to their 
suitability for the manufacture of Portland cement.^ 

' See Art. on the manufaetine of Portland Cement in Ind. Tr. 
Jonrfi., Aug. 26, 1909, pp. 257 ct scij. 

* See Appendix IV. Deposits of a pale buff-coloured limestone 
occur at Madh and Palana in the Bikaner State, and of a chocolate 
brown clay at Bhinasar, near Bikaner City. Experiments made with 
these materials in England show that superior Portland cement can 
be made by mixing them. 
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A good deal of money will have lo be spent on experi- 
ments, but considering th« great importance of the 
subject it will be worth while to do so. 

Gypsum or sulphate of lime is found generally in a 
very pure form, and in enormous cjuantities, in the 
Salt Range in association with salt m.irl.^ There are 
considerable deposits of it also in the Murree hi 11s, ^ as 
well as in the Kohat district,-^ where it can be obtained 
in any quantity by open quarrying. 

The best known use of gypsum is the manufacture 
o*f plaster of Piwis by calcination. It is in large 
demand, however, in Europe and America as a 
manure for leguminous plants as well as for tobacco, 
potatoes and clover.^ In Northern India it is largely 
used for whitewashing, for which purpose it is exported 
from Dandot and Khewra. 

Borate of lime is a most useful glaze for earthenware, 
and can easily be made by adding borax to the 
chloride, nitrate, or any other very soluble salt of 
lirfiie. 

^ Wynne, Ccol. oj the Salt Ran}^c, in Mcjn. (kol. Surv., 1878, Vol. 
XiV. p. 300. 

^ Rawalpindi Gazetteer (1907), p. IGO, 

" Ball, Eton. Geol. lad., p. 452. 

Gypsum of \ery good quality is found .it J.inisar and other places in 
the Bikaner State. Plaster of Paris of average qu.ilit|5* ^ be made 
from it, and in the opinion of Mr. Hooper it is vciy suitable for agri- 
cultural purposes, as it would cost so little to grind. It can be had at 
Jamsar railway station at Ks. 3-10 per ton. Selenite, a form of gypsum, 
is found at Luiikaransar. 

(iypsum IS not likely to be of geneial use as a manure in the 
Punjab at present, as the Doab soils contain a faiily large qiwntity of 
it. It ryight serve asta corrective to black li^llar soils, provided it 
could J&c delivered cheap. 

Milker ji, Handbook of lad. A^ric, (19>>1), pp. 569 et sCi], For oUier 
crey^s, see the Prot. Bd. Agn. Ind. (1907), pp. 126-7. * ‘ 
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Pharmaceutical chemistry is hardly a subject for a 
lavman, and a few remarks will be sufficient. 

There are tw® distinct classes who purchase Indian 
drugs — the hakim and the vaid on the one hand, and 
the doctor on the other. The former have so far 
been the best customers, but the latter, too, is now 
beginning to extend his patronage to the local article. 
Many products in high favour with the former class, 
however, are ignored or despised by the latter and 
vice versa, while some are used by both. 

c / 

Among the exclusively Indiai>‘ 'drugs may be 

mentioned Fnmaria parvijlora, known as pit pdpm 
to vaids and shalitara to hakims, the knowledge of 
which came to India with the Moslems. It was once 
much valued by physicians in Europe, but is not now 
used bv them. It is one of the commonest weeds in 
the Punjab, infesting, in particular, fields sown with 
wheat, and the dried plant sells at li annas per seer 
in the Delhi bazaar. The extract is lai;gely used as 
an aperient and febrifuge. 0 

The Punjab produces an interesting variety of 

drugs, many of which deserve to be belter known to 
the trade. The seeds of Wiihania coap^uUuis, locally 
known as paiiir band, contain a curdling ferment 
which should be further popularised in the country. 
The roots of the rataiijot {Oiiosma echioides) are used 
for colouring oils and fats, and have been found to 
contain the same dye-principle as that of the ancient 
alkanct root of commerce. Harmal (Pe^antiin 
Harn\ala) seeds have been suggested as a substitute for 
quinine, and areuiow being investigated chemically in 
England to determine their active principle. Afnong 
medicinal t-xtracts which might be prepared with profit 
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for the Indian market, we may mention Aconite, Col- 
chicum, Datura and Rhulfirh, wliicli have now to 
be imported.^ It may be boted tliat^lie Saharanpur 
Botanical Gardens liave, for some years past, pre- 
pared a very satisfactory extract of henbane {Hyosci- 
{units ui^cv) for the Medical Stores Department. 

Further, there is a regular market in Europe for 
the fragrant roots of the knt {Saussitrcd Lappa), which 
not only form a source of costus root oil, but are 
also used as an insectifuge and packed with furs and 
clothes for this* |furp()se. Similarly, the fruit of the 
betar (Junipcrns connnnnis) is in much request for 
the preparation of juniper oil and gin. The pulp of 
the fruit of the kh art tuna {Ci trull ns colocyntliis) comes 
at present from Smyrna, France .ind Austria, but it 
might be possible for India to share in the trade. 
Finally, mention may be made of the root of the avo/- 
wdnp^an {Podopliyllnni Enioili), which is more likely 
io be exported in quaijtity than any other drug named 
iif this article, 2 

It should be kept in mind, however, that fewer 
drugs are used in Europe and America than formerly, 
and there is besides a tendency for synthetic 
medicines to displace the cruder ones yielded by the 
vegetable kingdom. There is now litth< demand 
save for a few staple products, such as rhubarb, jalap, 
opium, cinchona, podophyllum, etc. From a practical 

1 Cf. tlic Imluin A^runltiinsl^ Nov. 1st, 1010, p. 322. 

2 Sec Watt, Comw. Piod, I ini., p. 004. The root also yields a vain, 

able dye-stuff, quercetin, a^ a by-product. « 

The Cfop in the Hatara Forest Division in y)ll is estimated at 37 
mauncis, which the Department undertakes to deliver at Hassan Abdal 
station. 

TJie plant is also common at Murree, 
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or commercial point of view, therefore, the exami- 
nation of Indian drugs is generally useless, unless 
they exhibit pliysiologicar activity of a very marked 
kind, though it is often of the highest scientilic 
interest to investigate the herbs and simples to which 
the experience of an ancient medical science ascribes 
highly beneficial properties. 

It should be quite possible for retired officers of 
the Provincial Medical Service, who are often com- 
pelled by circumstances to pass their dpys in out-of- 
the-way places, where private practice is out of the 
question, to take up with profit the cultivation and 
preparation of the many drugs which still command 
a good market.' 

The dry distillation of wood is an industry with a 
future in the vast Indian forests of inferior timber. 
The subject is, for various reasons, already engaging 
the serious attention of the Government of India. 

Charcoal,* which constitutes only one-tifth of the 
weight of wood, and which in reality ought to be 

' For an account of Punjab drugs, see B.iden-Powell, Punjab 
Products, pp. 318 ct seq. Much useful work, however, has been done 
since by Dunstan, Watt, Hooper and others. In addition to the 
valuable information contained in various publications of the Im- 
perial Institute of London, there Is an abund.ince of well-digested 
maferial in Watt, Dictionary of Economic Products and Commercial 
Products of India^ and Dymock, W.irden and Hooper’s Pharma- 
co^raflitca Indica. 

2 The consumption of ch.ircoal in the Punjab is considerable, but 
difficult to estimate. It has its largest outlet in household cooking 
and in metal workshops. It is also used for the generation of car- 
bonic acid gas (p. 136 supra) and for making gunpowder. In Europe 
it is enfployed in iron and steel works, copper foundiies, sugar re- 
fineries, and for filtering drinking-water. K is the basig of the 
manufacture of carbon bisulphide, the demand for which is increas- 
ing, and has, besides, a future in suction gas engines. For an 
account of the* different woods used in India for preparing charcoal 
for various pur{>Qse3, see Troup, Indian Forest Utilization, p. 85. 
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only a by-product of dry distillation, is, in the primi- 
tive process locally practised, the only substance 
recovered. The other ve»y valuable products, which 
in European countries are obtained by the use of 
brick and iron retorts, are entirely wasted in India. 
Amongst these products may be mentioned pyrolig- 
neous acid, from which by a brief chemical process 
are obtained acetic acid, acetone and the various 
acetates. Acetone is in much demand in Europe and, 
to a ceitain extent, in India, for the manufacture ol 
c?)rdite, chloroft3#’m and celluloid. The other com- 
mercial products of distillation are wood-pitch, wood- 
tar and wood -spirit (methyl alcohol). Wood-pitch 
mi.xed with 20 per cent, of colophony asphalt is sent 
into the market tor use by shoemakers. Wood-tar is 
used lor creosoting wood, roofing lelts and as an 
antiseptic. 

Wood-spirit is used for various purposes, the chief 
^of which are, (1) the methylating of rectified spirits, 
agd (2) the production of paints, varnishes, perfumes, 
formaldehyde, etc. As it is very much more volatile 
and powerful in action than methylated spirit, it 
has been suggested as a solvent in the manufacture 
of shellac.^ 

The two conditions of success for a wopd-distilla- 
tion factory are, ( 1 ) abundant supply of cheap and 
suitable wood, and (2) a good market for charcoal. 

In Europe, beech and birch are considered best 
for the purpose. In India, acacia, oak and other 
hard species of wood, which are generally used only 
for fual, would bt the most suitable,«as they yield the 
largdkt percentage of charcoal, methyl-alcohol and 

• ^ See under lac in chapter XI infra^ * 
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acetates of lime. No statistical information is so far 
available on these species, or on the economic prospects 
of the industry^ bat the Forest Research Institute is 
now endeavouring to collect it. 

The industry has been highly developed in France, 
Germany, and the United States of America, and the 
actual balance sheet of a German factory will be of 
interest in the present inquiry. The stills are at work 
for three hundred days in the year and handle birch 
wood^ (one mark=12 annas). 


Cost of production : — 




Marks. 

Wood, 530,000 c.f. (about G,(>00 ton<^) 


67,500 

Coal, 900 tons at 15 inks. . 


13,500 

Lime, 150 tons at 15 inks, . 

. 

2,250 

Labour, 8,400 shifts at 2 10 inks. 


17,640 

Repairs 


4,000 

Packages 

. 

6,000 

General (includin'’ management) 


17,300 


Marks . 

128,100 

Sales : — ' 


Marks. 

Charcoal, 1,650 tons at 48 inks. 


74,250 

Wood-spirit, 9175 tons at 592'9 inks. 


54,450 

Acetate of lime, 382 tons at 160 inks. 


61,120 

Wood tar 


7,500 


Marks 

197,320 

128,100 

Gross profit, Marks . 

69,130 

' The destructive distillation of wood 

may be taken to yield 

proximately 



t Charcoal 

. 25 to 20 % 


Water-free t^ir .... 

.5% 


Pyroligneous acid 

■ ^ 1 % 


Acetate of lime .... 

. . 0% 


Wofbll-spirit 80 % . , 

. .2% 
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Depreciations : — 

4 

Marks. 

1 per cent, on land (9,000 mk'^.) 

. ^ . 90 

2 pet cent, on buildings (50,000 inks.) 

. * . ’ 1,000 

12 per cent, on plant (125,000 mks ) . 

. 15,000 

Maiks . 16,090 


Xct Profit. Mks. 53,120 per annum. 

Tlic capital of the factory 184,000 marks and the 
return amounts therefore to 35 per cent. ^ 

As has been said alre.idy, tlie industry has great 
possibilities^ but it is not one for private persons to 
take up in tlie fii^t instance It would certainly be 
worth while for Government to spend a capital sum 
of three lacs of rupees on an experimental factory to 
treat ‘25,000 tons of wood yearly. The lirst step 
would be to send sample consignments of, say, ten 
tons each of all suitable varieties of wood to Europe, 
for expert opinion as to the value of their pro- 
ducts. An ofiicer of the Forest Department with the 
.necessary qiialiticatiojis might then be deputed to 
stMdy wood-distillation methods in France, Germany, 

Austria and America, and then frame a scheme in 
consultation with the best manufacturers for setting 
up a factory in a selected forest area. 

Writing ink is used moie and more with the Writing Ink 
growth of education in this country, but, if we leave 
out of account a couple ot small linns each in Hawal- 
pindi, Lahore and Amritsar, its manufacture on 

^ The balance sheet is taken fioin a lecture by Mr. Max Muspratt, 
reported in the Jour. Soc. Clicni. Ind, Vol. XXIV. (Apnl 29, 1905), 
pp. 372-71. It apparently leaves out of account interest *011 the 
floating •capital For an account ol the inc^i^tiy as it exists in 
Aineriea, see Chcnucal Method jor Utilmu^ Wood (tl. S. Dept. Agiic. 

Bureau of Chemistry, Circular No. 36), and Harper, UtiUztdwn^oJ 
Wo9d Waite by Distillation, /• 
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scientific principles is practically unknown in the 
Punjab.^ A good ink mitst : 

(]) Flow e'Asily from the pen, 

(2) Yield a deep black writing, either immedi- 
ately or after a short time, 

(3) Not corrode the pen nor destroy the paper, and 

(4) Leave little or no sediment when kept in air- 
tight bottles. 

Writing inks are of two kinds: tannin inks, and 

(b) non-tannin inks. The former are undoubtedly 
the best, and their manufacture hix^ a great future in 
India. It should not, however, be undertaken by any 
but men of education, preferably with a knowledge of 
science. 

The following recipe will give an idea of the 
composition of tannin inks : — 

Galls {Mdjii pliiil) ^ 3 p.irls. 

Crystallised ferrous sulphate . . . • 2 ,, 

Gum arable 2 ,, 

Water ‘ . (10 „ 

4 

1 “IiuU.in ink,” however, IS made evciywhere, Ihuu^^h m dimin- 
ishing quantities. At the census of 1901 a hundred ink makers were 
cnumer.ited in Amritsar and twenty in Delhi. 

2 The fiuits of the Qiicrciis tnfccloria, which is not indij^eiious to 
India, but is found in Greece, H jsnia, and Asia Minor. Some of the 
gall-nuts u^ecl in India are probably obtained from oak trees in the 
Kumaon, Garhwal and llijnor foie'its. Watt, Out. luon. Prod., Vol. 
VT. in. I p. 3S3. 

’ Eeiroub sulphate can easily be made by treating scrap iron with 
dilute sulphuric acid or by roasting iron pyiites and then oxidising 
it in the air. On the occunence of ferrous sulphate in the Punjab, 
see Biden-Powell, Punjab Products, pp. 06-07. About 100 maunds 
of a substance, locally known as kdln, is yearly extracted kom the 
hills near Kalabagh, the price at site being 10,1 .innas per maund. A 
sa*mple anal^^scd for the writer was found to be native sulphate 
of iron witli s^Jine sulphate ol alumina and insoluble matter, < 
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Gall-nuts, which contain from 30 to 50 per cent, of 
tannin, are by far the best material for tannin inks; 
but their place could be ta^cen by other materials 
abundant in India, amongst which may be mentioned 
myrobalans {liarrar)^ containing about 30 per cent. ; 
pomegranate rind, containing about 20 per cent. ; 
the aqueous extract of the kli{iir ii cc {Acacia CatccJiii)^ 
which contains 60 per cent.; the fruit of the haJicra 
{Tcriniiialia bclcrica), containing about 20 per cent., 
and others.^ ^ In the above recipe about double the 
weight of myrolxThftis could be substituted for gall- 
nuts, and a few experiments would show what propor- 
tion to use of the others. 

For gum arabic one can substitute relined gum of 
the common kikar (A. arahica). Ink made with 
ferrous sulphate writes blue at first, but soon changes 
into black on exposure to the air. if ferric sulphate 
(oxidised ferrous sulphate) is substituted, it writes 
je^-black. • ^ 

C*arbolic acid in the proportion of 8 lbs. per 1,000 
should aUvMys be added. The addition of a little indigo 
sulphate very much improves the quality of the ink. 

Non-tannin inks can be made from aniline colouis 
or from indigo carmine, which is easily prepared 
from indigo by the action of strong fuming salphuric 
acid. The following simple recipe for blue ink may 
be cited. ^ 

Indigo carmine . ... 10 parts. 

Gum arabic 5 >> 

Water 50 to 100 „ 

' Sec 102-104 supm. ^ 

2 p'or lurther information on the subject, and for .1 description of 
the pioccsses of ink-manufacture, which should be carefully studied, 
the re.ider is referred to Lchner, Inks, and Thorpe. Diet. Cltcni., 
Vol.l!. Art. Ink. . 
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Essential Oils, Resins and Allied Indtstkies. 

Essential oils^ arc almost all of vegetable origin and 
are extracted from flowers such as the rose, leaves 
such as those of the basil, the rind of, fruits such as 
the orange, chips of wood suciras deodar,^ and the 
fruits of the umbellifene, ajivani. 

There are several methods of extraction, but the 
only one common in the Punjab is that of distillation. 
The material to be treated is boiled with water and 
the oil collected by condensation. 

Rose-water and otto of roses are made in Amritsar 
and Lahore, which grow the flower in large quantities, 
and also to a certain extent in^Hoshiarfjiir.^ The otto 
is prepared according to an ancient process by distil- 
ling rose-water with sandal-wood oil, over and over 
again, to the strength required. Sandal-wood oil im- 
ported from Bombay or Kanauj costs Rs. 20 per seer. 


1 Thorj^c, Didionayy oj Apl'licd CJicniidry, Vol. HI. Ait. Oih 
{Essenti(H) ; Sadtlcr, lutlnslnal Ori^ninc Clu iinsliy, pp. 44 ct saj. 

Sue Troup’b liuiuiu Forest Utilisation, pp 151, 225. Deodar oil, 
called keln-ka td^ is used foi skin disea^cb and rheumatism and also 
for smeaiing over inflated bkins used in crobsing rivers (Baden- 
Powell, Pimjab Products, p. 540. Atkinson, Himalayan Districts, 
1832^ p. 831). There is plenty of deodar in the Punjab. 

^ Haidly any p^'fume is made in Delhi htselt which, however, is 
a great distiihuting centre. There are no flowers in the iwighbour- 
♦ liood ; but a certain amount of sesame-seed impregnated with vaiious 
perfumes <5 imported to be crushed locally. » 
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and roses Rs. 6 per maund,^ while the otto sells at 8 
annas to Rs. 2 per tola in th(j bazaar. The essences 
of henna and kha^^^ the foiiiner noted /or its cooling 
properties, are also distilled in Amritsar and Lahore. 
Oil or otto of henna is generally prepared with a 
sesame-oil base in the same manner as otto of roses, 
and sells at eight annas to a rupee a seer. 

No special caste monopolises the industry in 
Lahore, but in Amritsar it is entirely in the hands of 
ten Hindu shopkeepers, each of whom employs half 
a cfozen hill-men«ai 10 to 12 rupees a month. The 
perfumer's craft is distinctly on the decline, partly 
because he adulterates his perfumes, but chiefly for the 
reason that his products, as compared with European 
scents, are becoming less and less fashionable with 
men. About Rs. 25,000 worth of otto is, however, 
said to be still sent out annually from Amritsar city 
to all parts of the Punjab, and even to Siam, to which 
country there i^ a regular export. 

T^he Punjab has a fair number of aromatic herbs and 
plants, and there seems to be room for an essential-oil 
factory on modern lines'^ at Lahore, Amritsar, Hos- 

^ 100,000 loses, or 100 lbs. o( rose-leaves, yield ISO grains or 3 
dr-achms of pure otto of roses, or 100 bottles of rose-water. 

2 Henna or Mchndi {Laic<:onia alha) leaves cost about Ks 5-8 per 
maund in Amritsar. 

^ A7/<ts, the loot of Vetieera zizaniotde'i, Stapf, costs Rs, 5 per 
maund in Amritsar. It is abundant in the Karnal and Hissar districts 
(Coldstream, Grasses of the Soidhcni Punjab, No. 18, under Andro- 
fogon muricatns) and also imported from Kahnuwan (Gurdaspur 
district;, Jagadhri and Saharanpur. The oil is known in Europe as 
vetiver, and is used as a perfume and for flavouring sherb# It 
commandj^a high price,* but is hardly if ever exported from India. 
It is pressed in Europe from Indian roots or imported from Reunion. 

The capital required for buildings, machinery and cultivatioit 
need ^ot exceed Rs. 30,000. *• 
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hiarpur ^ or some other convenient centre. Amongst 
the flowers that could be treated may be mentioned 
those of Acada Fanicsia.ia,’^ which can be made into 
an excellent pomade with some vegetable fat such as 
kokam butter (Grachiia indica) or Malabar tallow {Vat- 
cria indica) by the process of cnficiira^c practised at 
Cannes in France^. About twenty years ago a consign- 
ment of cassie pomade, as it is called, sent to London 
by a Naini Tal planter was pronounced superior to 
that of Cannes, but the industry unfortunately came 
to an end shortly after, at the death of its founder. 
A European capitalist has lately leased a hn’est of 
Acacia Fanicdana from the Kalrampur estate (Gonda 
district, United Provinces). He treats about 1,000 
maunds of flowers every year and exports the product 
to luirope.'" 

Other cssen* Puran Singh, of the Forest Research Institute, 

CCS. ^ 

writes that in Lahore he once subjected the locally 
grown souf^ and ajwain seeds do distillation 
with steam. From the former he obtained aniseed-oil 
or anethol which the Mian Mir medical department 
pronounced to be excellent and satisfying all the tests 
of the British Pharmacopceia. Anethol sells at Rs. 6 to 

^ A railway will shortly connect Hoshiarpur with Jnllnndur. 

2 Wiliiyati ktkar, Cassie. 

3 See Imlian Essential Oils, by Hooper, Indian Industrial Con- 

ference Report, 1906, p. 267, where the process is described. The 
annual yield per tree, when cultivated, is 2 pounds of flowers, worth 
from three to four annas per pound, which means from Rs. 450 to 
Rs. 600 per acre. The Saharanpur Botanical Gardens will shortly 
make experiments with these flowers. < 

^ Chatter jee, Industries of the United Provinces, p 178, 

s Anise, IHmpinella anisnm, 

® Cartm’' copticiim. 
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12 per lb. He also prepared thymol, the well-known 
antiseptic, from ajivani at a^ost low enough to make 
the distillation profitable, •considering that the by- 
product, ajwain-oil, is in great demand.^ He found 
the green seeds of Punjab-grown ajicdiii richer in oil 
than those of other localities. 

It has further to be noted that the by-products of 
the process include concentiMted \irks (perfumed 
waters) which can be e.isily tlisposed of in the bazaars 
of the great cities. The price re.dised from their sale 
wguld add tc*tlie prohts. 

The other promising materials available in the 
Punjab for cultivation as well as manipulation by a 
modern factory include black and white caraway, * 
cumin, fennel,* fenugreek,' marsh mint,'* spearmint,^ 
the roots, shoots and leaves of the kliawi " and rauns ^ 

^ Besides Ihyniol, a substance tailed thyimaie is obtained from 
aju'ain oil and used as so.iii-pcriume. 

2 Caniiii Biilhocdstiiniini and ///, Jira. 

^ Ciiinuiiii}i Cyiuinniii, .ilso known as .ini. 

, ^ Faruiciilinn hnn soiij. 

^Tf'igoficlld Fcrnnm <^racHm, wctlu, 

® Mcntlid (iK2'Cdsis,pltii({i iid^W aH, Die, Fcon Fiod Iii(!.,\o\.\. p. 228. 

MciifJid vindis, pdimn plnuinid. Ibid, p 231. 

Cymhopoiion Sclid iidiitlnis. Tins frai^iant jun^^le ^^rass is not 
lound near cultivatiop, but is eoininon on lotks, sand and hard loamy 
soil in some of the descit liaets fioin Karachi to Peshawar and 
Ludhiana, and is plentilul ni the llissar . Its led coluui, when ripe, 
gives a special tinge to the lantLtape wheie it .ibouiuls. Coldstream, 
t/nrsv’s of Du’Soidhcrn Fiuijdh, No. 18, undei Audropogon lanigcr . 

Watt (Coiiini. Prod. Did. p. 4t>l) stales that an essential oil known 
in Europe as gingei-gras'. oil is soinelinies expicssed from the roots 
of C. Sehtenanthus (C. Marlinii) m the Punjab. 

» tyiiihopogoii .Lfvjm;/c//sn, also called huj in Hissar, dgyiiglid'< m 
the neighbourhood. of Lahoie, where it is common, and apparently 
known as khdioi in some parts of the Punjab and in the Ilnitti^l Pro- 
vinces. U is the Ndi'dii'^ iiidiCd of the early writ(jis. It h.is a peculiar 
fragrarU smell, the perfume lesiding chiefly in the roots. In some 
parts of the country, tcg., Rawalpindi district, it is especially aromatij, 
but is nowhere very abundant. Coldstream, op. at. 17, under 
Andropogon Sclurnaiilhiis. • 
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grasses and the flowers or other parts of the well- 
known motidy^ henna, kJi/is,^ chambeli^ and luhi> It 
is suggested that the Agii cultural Departnicnt might 
experiment in the cultivation of these and other 
fragrant grasses and plants.'* 

Turpentine oil is obtained by distilling the crude 
resin that exudes from various trees of which the iJiir 
(Piniis loiti^ifolia) alone is of commercial importance 
in the Punjab. Wli.it remains of the crude turpentine 
after the oil volatilises is strained and purified and 
then put on the market as rosin or^^cOlophony. 

Turpentine oil is in great demand in many indus- 
tries, chiefly in tlie manufacture of varnishes and 
paints. It is valuable as a cleansing agent and is also 
used to a small extent in medicine, in the preparation 
of rubber cements, artiticial camphor, etc. 

Colophony tinds its principal application in the 
manufacture of cheap yellow household soaps and 
cheap varnishes. It is also used by calico-pi inters 
and paper-mills for stiffening machinery belts, Jor 
cements, and <is a reducing agent in the soldering of 
metals. In pharmacy it is in request for many oint- 
ments and plasters. 

^ Also called mo^ia, the Arabian jasmine {Jiisniiiinni Sainhai ). 

2 Sec note 4, p, 74 

The Spanish jasmine (Jasininmn ^randitloniui). At Grasse in 
Southern France, one acre planted with this is said to yield /U50 
yearly, but requires a good deal of work. See Journal of (he Socielv 
of Arts, Nov. 20, 1003, p. 19. 

^ The bweet Basil {Ocimiim Basilieum). 

® In Europe, coriander {(Uiama, Coriandnuu sahenni) is valued 
for its oil, the Russian variety yielding as much as '8 to 1 per cent. 
The Indian fruit is ^or in oil, the proportion being *15 to ‘2 per cent. 
Coriander oil commands a high price m Europe, and an improve- 
ment of the Indian variety in this respect is much to be desired. 
Coriander oil, is prepared in Lahore and sells at 8 annas to Re. I a 
seer in the ba'.aar. 
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When submitted to dry distillation, colophony yields 
two qualities of oil, the ligl^er or rosin-spirit, which 
conies off first, and the he.'wier, or ro^in oil, which 
distils later, l^osin-spirit is used in varnish-niaking 
and as an adulterant of turpentine oil. It is an 
ingredient of printing inks and many useful metallic 
lesinates that serve various industrial purposes. 

The Forest Department has pioduced turpentine 
and colophony 111 the Punjab and United Provinces 
for some years, chieHy by way of experiment, but the 
considerable deijiijjid in India has almost entirely 
been met so far by imports from the United States of 
Anieiica.^ T'he Punjab product is, however, (juite 
suilable for local purposes il not for export, and its 
iihinuhicture might be made lucrative by those who 
will profit by past experience.^ 

Amongst the difiieulties in the way of the industry 
are the proper conduct and supervision of the tapping 
operations aiK^the collection aivl transport of the crude 
tiirj)cntinc to the factitry. These have been success- 
fully overcome at the Bhowali distillery near Xaini Tab 
The chief obstacle, so far, has been the lack of 
a linn market, due to the uneven tjuality of the 

The .iiiiiu.il inipni h of toloplutiiy into Iiuli.i avcr.i.i^c .ib(Ait 
100.000 inaiincU, valued at 0} of rupees, and of turpentine 2CO,()00 
gallons, valued at 5 lacs of 1 iipees. To produec this locally would 
mean the collcetion of 200,000 maiinds of ei ude lesin yearly, and for 
the puijajse over li mdlioii of I'miis loti^i folia and P. CMclsa trees 
would have to he tapped. 

At pieseiit the combined Indian output does iu)t exceed 14,000 
maunds (of SO lbs.) of crude rcMu per .innum. ^ 

2 That colophony of ifxcellent (piality and qiyte equal to the best 
Frencli^ and American varieties can be made by careful disiillation 
of Indian resin, is now beyond doubt. Sec Indian Tiade Journal. 
Dec.^8, 1910, p. 274. 
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turpentine, and to a certain extent, also, to defective 
methods of packinj^ for tuansport, and the absence of 
business-like Jirran^remeiirts for selling the products. 
The quality of the turpentine can be assured by the 
rather wasteful process of repeated distillation. Mr. 
Puran Singh of the Forest Research Institute has, 
liowever, been able to obtain a product which appears 
equal to the best American grades, by carrying on the 
distillation with the aid of acetic acid and methylated 
spirit at a much lower temperature than hitherto used. 
If this process is found to be a comnSercial success, it 
will no doubt be universally adopted. The Institute has 
further discovered that the elarilieation of c(^Iophony 
with crystalline alum over an open lire considerably 
reduces its colour. Experiments are still in progress 
to bring Indian colophony up to the standard of the 
imported article. 

The Bhowali distillery, set up at a cost of Rs. l5/)00, 
has yielded a regular profit of from 101 to 217 per 
cent, during tlie six years 19()5-T9]().^ It has four stills, 
each still treating six mannds of crude turpentine per 
day of eight hours. It handles a little over 17,000 
maunds of crude turpentine a year. As a cliir tree 
yields between ‘5 and 3^ seers per annum, and must 
rest twenty years after being worked for live years, 
we must reckon that it takes a forest of rather more 
than a million to supply this quantity. 

In the Punjab the Kangra, Bashahrand Rawalpindi 
forest divisions, and in the Frontier Province the 
Hazara division seem to be suitable for exploitation 

^ The profit leaves out of account the cost of the forest est,ablish- 
m»nt to look after the tapping operations, and the royalty a private 
factory wouk.l»have to pay to the Forest Department. . 



by a turpentine factory. The Kangra chir forests, in 
particular, cover vast tracts which yield but little 
revenue at present, and are 'besides a standing source 
of anxiety on account of their liability to hres. The 
trees themselves are gnarled, badly grown and lire- 
damaged, and not even in demand for fuel. The 
Forest Department, as is well known, set up a factory 
at Nurpur in this division* in 1H91>, but closed it down 
in 1905 for reasons other than commercial failure. 

An experimental factory, involving a capital expendi- 
ture of Rs. 00,006 has now been established at Shah- 
dara. It will be supplied with the crude resin by 
the chir forests of Kangra, Hashahr, Hazara and 
Rawalpindi, and the kail forests of Kulu and Bashahr. 

Lac is the resinous secretion of an insect on certain Lac 
trees, of which the chief varieties in the Punjab are 
the kikar {Acuna arabica), the her (Zizy pints Jujaba), 
the (lliak (Bitica Jromlosa), and, to a smaller extent, 
the pipal {Ficys rcli^tosa) and other species of Ficus. 

Thii Hoshiarpiir district is estimated to produce from 
3,000 to 5,000 maunds of it annually, followed at a 
long distance by the Amballa district with about 
300 maunds, the Hamirpur lahsil of the Kangra district 
with 160, and the Batala lahsil of Gurdaspur with 
100. Small quantities are also collected, for local use 

^ Nurpur was declared to be ideal lor the purpose. It is on the 
tonga road, SIX miles from Pathankote r.ailway station, and has large 
fuel-producing areas within easy leach. It was estimated to com- 
mand an annual supply of 10,000 maunds of crude turpentine, the cost 
of collection of which, plus transport to the distillery, was found by 
actual expel icnce to ainnnint to less than Ks. 2 a^naund. See Bullet. 

Impl. /«sf*. 1906, Vol. IV. p. 226; ’jAso Punjab Administration Report 
(1904-05), pp. 14-15, and Working Plan of Kangra Forest Division^ 
pp. 37^ et seq. 
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or export, in the Julluiidur, Ludhiana and Amritsar 
districts, in the Chakwai tahsil of Jhehiin, in parts 
of tlie Rawalpindi district*, and of the districts of the 
Delhi division. The insect appears to be unknown, 
at all events to the i^eneral market, in the districts 
further to the west. 

In Hoshiarpur alone do the advantages of system- 
atic propagation and collection appear to be under- 
stood, and the lac crop held sufticiently valuable for 
private owners to lease kind with suitable trees for 
lac cultivation, but even here the fnd:thods employed 
are extremely primitive and wasteful, and it must 
be r:irely indeed that a single tree yields a profit, as 
is alleged, of as much as KN. 12 a yi*arA 

There is no regular lac refinery in the province, 
the major portion of the Punjab ciop being exported 
to Mirzapiir for furl her treatment.’^ The malerial 
is, however, often cleaned by individu.ils for their 
own use by rougli aiul ready methods, and ii,i 

I 

Amritsar, in particular, there is a coiisiderable trade 
in it. 

Nothing has been done by the Government so far 
to promote an industry which yields such handsome 
profits in other provinces to every one concerned. 
Systematic lac cultiv.ition could be taken up with 
advantage by the Forest and Canal departments, and 

^ The Hoshiarpiu Distikl Loaul dciives an annual revenue nf 
about Rs. 500 from the sale of lac on its loacl-side trees. Small sums 
arc realised by the District Hoard of Ambala, and occasionally by 


that of ijullundnr. 

2 The Provincial fif^nres (in maunds) of the ‘trade in lac are : — 


1901-05 

1905-00 

190G-07 

1907-08 

1908-09. 

« Imports H,853 

5,420 

3,773 

0,306 

5,093 

Exports * * 5,106 

0,395 

5,75S 

2,223 

1,708 
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is as deserving of the attention of district officers as 
the rearing of tlie silkworm. 

Lac is put to numerous us(;s m India. ^ I^esidcs being 
the common ingredient ol varnish, it is employed hv 
the turner as a paint <md polish, and bv the cutler to 
cement the* knife-bl.ide to its handle. It is everywhere 
made into b<mgles for poor uomen, while it is of value 
to the goldsmith for the colonrrd ornament. ition of 
his costK w.ires. In Europe, it entei s not only into 
the composition of v-unish and lithographic ink, but is 
als^o in much demand .is .1 stittenmg mateii.il for 
hats, for electi ical^woi k, .ind l.itterly for tlie manu- 
facture of gr.imophone lecoids. 

Sealing-wax is made with anv (piality of lac, mixed Scalin^f-w.iw 
with colophony, turpentine, itc. 'FIk' best .md least 
brittle kinds <irc imide of shell. ic iniuicdiafcly after its 
separ.ition by fusion Irom slick or seed-l.ic. Mence 
se, ding-wax prop(‘i ly prepared in India will necessarily 
be better than that m.ide in conntiies into which the 
Lac h.is to be nnported.^ 11ie process of m.mnf.ictnre 
iS fairly simple, ddie* w'.ix is tirst lolled out into 
round sticks on .1 slab and then c.ist in moulds, h'or 
red se.ding-wax, for ex.imple, the following propor- 
tions are used : — 

'I'mpciilmc . . . , . r 

Slu'll.ic . . . . .5!, 

C<a«)plioiiy , . . . 11 

C'lnn.ib.'i (for oolwiir) . . . L 

1 Koran excellent account «»1 Ihc nxliistry, soc SlcM)in^, The Ltic- 
lU'scct {hid. For Mem,), lUlO, wlicic the lines ol Intiirc dcvclopincnl 
.lie iiidic.ited. Sec .ilso A^ri( Tidier, \o. 0 of 19(11. To Mr. 

Puraii Singh is due the eieditol iliseo'.eong how to e.xtiact, by the 
use of wood-spii it, the iinest and piue^l quality of bliellac from even 
the inferior giades now wasted. The praetiial \ .iliie of the process 
depends, however, on a*chcap supply (9 wo od-sj^rit. See his Mami- 
factnre o*Pnre Shellac {hul. Tor. Mem.)., Calc. 19()9. 

2 See Thorpe, /.i/c'f. Appl. L'hcni,\u\. III. Art. Sealhij^-wax. PWr 

an account of the processes of inaiuif.ictuie see also Spi^i^, Workshop 
Rcccifts^ 1999. Vol. IV, Alt Sealin^-u.'ax • 
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Root-black- 

ing. 


Varnishes, 


Sealing-wax is made by only one firm, employing 
half a dozen men, in tlv^ Punjab — at Amritsar. The 
industry is capable of gleat development. There is 
no reason why India, which has a monopoly of the 
raw material, should not supply the whole world with 
the manufactured commodity. 

'' Blacking ” is a preservative varnish to give a 
polish to the uppers of boots, and protect them from 
wear and decay. The substance is now much used 
in this country and is being manufactured by a few 
amateur chemists in Lahore aiM'" Amritsar. The 
industry is simple in itself and would appear to be 
profitable, but the men engaged in it are handicapped 
by lack of capital and business connections. 

The raw material is available locally in abundance. 
The base for boot-blacking, for example, is generally 
bone-charcoal mixed with substances which acquire 
a gloss by friction, such as sugar and oil. Harness- 
blacking is made differently, but is of equally simple 
composition. c 

Varnishes are of two kinds, oil-varnishes and 
spirit-varnishes. The former are mixtures of drying 
oils like linseed oil, and resins like copal, sandarach, 
colophony, stearin-pitch, or bone-oil pitch. Spirit- 
varnishes are made either of methylated spirit mixed 
with shellac, colophony and other resins, or of 
turpentine oil mixed with shellac, sandarach,^ dam- 
mar,^ etc. 

^ T^is is the valuable rc'^iii of the sandarach tree (Callitns quadric 
valvis) of Algeria. ^Though Walt says the tree could be grown in 
India, no one has yet attempted to acclimatise it. The Forest 
Pepartment might look into this. 

2 See H«t»at, Paints, Colours, Otis, and Varnishes, For recipes, sec 
Livache and McIntosh, Varnishes, etc. 
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Varnishes are used not only for ornamental purposes, 
but also with the object of i^eservini^^ articles of wood, 
metal, glass, stone, leather, ^:>aper, etc., .from the action 
of the weather and from the r.ivages of noxious insects, 
such as the white-ant. 

Though varnishes of a kind .ire made in the Punjab, 
the industry is still in a very elemenfarv stage, and the 
imported article is preferred in most places as being 
cheaper and better. In Gujar.it a toler.ible mixture is 
made of country shellac with IH) % overproof German 
alcohol.^ An Airtritsar lirni makes a prep.iration of 
colophony and alcohol which hnds a local sale. 

The Hoshiarpur, Jullundurand Chiniot carpenters 
use 2 ^yith linseed-oil, and shell, ic with spirits of 
wine, whil(‘ Ihose of K.irtarpur are satislied with a 
more rough and ready mixture of colophony or nil 
with turpentine or even kerosene oil. The line c.irved 
screens of Chiniot lose much of their charm bec.iuse 
pf the evil-simdling prep.ir.ition applied to them. 

•The difficulty of the manufacture lies in discovering 
the proper proportion of the v.arious ingredients for 
dittcrent kinds of work. This c.in only be found by 
experiment. The industry, however, has great possi- 
bilities before it in tlie Punjab, which abounds with 
all the raw m.iterials, while in Kurope they have to be 
imported from long distances. 

Printing-ink is a very stilf, r.ipidly-d tying varnish I’rinling-ink.* 
m.idc of boiled linseed or poppy-seed oil mixed wath 
lamp-black or hnely ground charcoal. Kosin is also 
sometimes added to the composition, while fe^' the 

• - - 

^ Germ.ui .'ilcahol costs Rs. 2-2-0 jx*r gallon Formerly that of 
Shall jehanpur, at Rs. 3-4-0 per gallon, was used. 

* <?esinous exudation of the Si'il tiee {ShOna tcbiista). * 

22 
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ink used for books, soap is necessary. The following 
recipes,^ which are only ^Hvo of many, will illustrate 
the proportion, in wdiich the different ingredients are 
used. The colouring material has, of course, to be 


added separately 


Boiled oil . 

100 

Rosin 

25 

Soap . 

4 

Dryiiif’ oil . 

6 

135 

In infciior ink€, rosin-oil takes the place of linseed'oil, — 

Rosin oil . 

10 

Rosin 

4 

Rosin soap 

1 

Ordinary soap 

1 


16 

Strange to say, 

no printing-ink is manufactured 


the province, in spite of the large local demand. 

The m.inuf.ieture of paints^ is another industry that 
could be started here. Messrs, Olpheifs and Co. of' 
Jubbulpore, and Turner, Morrison and Co. of Calcutta, 
are tlie only two hrms in India w^ho have taken it up 
so far, and both are doing well. The former use 
the soft luematite of Jauli and yellow ochre from 
the Panna State, w'hile the latter chiefly depend on 
imported raw' material. ^ 

Amongst the locally available materials for paint- 
making, besides linseed-oil, may be mentioned 


' Th‘e recipes are tiled fioin Livatlie ai.d McIntosh, op cit., 
Vol. I. p. 67. ' 

2 See Thorpe, Did. Appl. Client., Vol. Ill, Ait. Pi^^nicnts ; 'Spoiu 
U^orksliop Receipts, Vol. III. Art. Paints. 

3 Rec. (koL\t,rv. Ind , Vol. XXXIX. 1910, p. 263. 
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orpimeiit and cobalt ^ and the very good red oxide of 
iron 2 and yellow oclire of which there are abundant 
deposits ill the Bikaner State. 

^ Cobalt found at Itabai (Shekh.iwati, Jeyporc State) and is used 
by enauiellers on the precious metals. 

^ It is estimated that the actual cost of quariying and dcliveiing 
the red oxide ol iion at Palana Station would be Ks, 7 a ton The 
figure does not, of course, include such loyalties as the State may 
charge. 



CHAPTER XII. 


Oils, Fats and Aijjkd Indtstuiks, 

Oils are divided into two main classes^ the lixed or 
fatty oils and the essential or volatde'oils. The latter 
are distintfiiished from the former by a strong and 
eharaeteristic smell and the habit of volatilising 
without decomposition and usually without any 
residue. This chapter trcMts of the lormer class only. 

'faking the vegetable oils, we line! that the net 
annual imports into the Ihinjab come to about 1,000 
tons, whereas the net exports of oil-seeds, mostly to 
Europe j'/V/ Karachi, amount to no lesN than 50,000 
tons.^ Priiiui facie, therefore, there ought to be mu 
opening here for an oil-crushing industry of some 
magnitude. As a matter of fact, that which exists is 
by no means in a tlourishing condition. 

'fhe relative importance of the various vegetable 
oils and oil-seeds produced in or imported into the 
province will appear from the following average figures 
for the five years 1904-09. The first three varieties on 
the list are common everywhere, but linseed is not 
cultivated to any extent worth mentioning, save in the 
Kangra hills and the submontane districts of Sialkot, 
Gurdaspur and Hoshiarpur. The castor plant is 

* ' The average imports of vegetable oils for the five years 1904 09 
were 2,619 ii<ons, and exports 1,431-3 tons. , 
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nowhere cultivated systematically, but grows wild on 


canal embankments c 

hiefly yi Jhelu 

m and Gurgaon. 

The villagers pay no 

attentkin to it and do not use 

the seeds. 

Ni 

/ Jmpoi ts 

(/;/ mds.j. 

Name 0 / Sced<i. 

Crop acf eaile 

Oil seeds 

Oil. 

Rape, Taraniira and Mustard 

. 774,759 


__ 

Toria 

. 292, <167 

- 

— 

Til or J mill 

. 110,522 


— 

Linseed .... 

34,081 

— 

— 

Castor-seed 

~ 

19,500 

10,329 

Cocoaniit .... 

. — 

— 

9,929 

JCarTlinut . . • •. 

. — 

15 210 


Poppy-seed 

— 

4,929 

_ 

Others .... 

I,h71 


29,340 


Total . 1,219,910 

It will be useful to give a brief account of the nature 
of all the fixed oils .ind fats of present or prospective 
interest to the Punjab, with the use^ to wlncli they are 
put in India or in European countiies. 

I. The oliye-oil group includes olive oil,’ cartlinut 
oil, ^almond oil, etc. Cft these, olive oil is largely con- 
sumed in Europe in cooking and at table. Earthnut 
oil is a substitute for olive, neats-fool and other oils, 
and almond oil is useful for ointments and emulsions. 

' Thcie are lai^e ti acts covcied with the wild olive {Oha Jenn^ 
^mca) in the Jheluin, S.ilt Raii;^c and Rawalpindi foiest tlivisions. 
Expel iinents in J4rafting Euiopcan vaiicties upon it have been com- 
menced under Government auspices at Khaiii Muiat (Rawalpindi 
divisi<m) and at Sakesai , in areas fi ee from rights of usei . If, however, 
the industry is to be taken up on any considerable scale, the difticult 
question of the position of the li^Jht-holdeis in the largei foicsts will 
have to he solved. See the Pro^ Kcp. ou For, Admn, 
p. 19. The tree fruits abandantly in the Kohat dis^ ict (N. W. Frontier 
Province), and the oil, which rescfnbles the olive-kernel oil of Europe 
in all its properties, seems to be well adapted for table and domestiii 
purposes. Ann. Rep. I ml. Sec. Ind. Miisennt, 1904-05, p. 
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II. The rape-oil group ^ includes the oils of sarso^ 
tdrdmird and ioria. In India they are used for cooking 
and lighting, and in Europe for lubricating machinery, 
greasing steel goods and soap-making. Rape oil is 
also used ior illuminating in many places, notably the 
Jewish quarters of Galicia. After relining, it is used 
as an edible oil in Europe. 

III. The cotton-oil groups includes the oils of 
cotton-seed, sesame, maize and soya-bean. ^ Cotton- 
oil is of surticient importance at the piesent moment 
to be treated in a section by itself. . Sesame or til ob is 
used in India for cooking and for the manufacture of 
soap and perfumed oils. 'The wliole seed is used in 
sweetmeats, while the cake is m great demand as a cattle 
food and is even eaten by men in time of famine. In 
Emaq'ie the oil is largely used by the soap-maker, but 
it is also held to be the best table oil after olive, and 
usually the two ate mixed. Maize oil, obt.iined from 
the germ of the seed, is valued for lighti,ng, lubricating, 
soap-making and as a salad-oif. Soya-bean oil is ijsed 
for the manufacture of soft soap, but when highly 
relined it often forms a foundation for t.d’ile oils. 

IV. TJie hnseed-oil group. Linseed oil is the dry- 
ing oiL par excellence. It is, however, used not only 

There is much confu-yion at present in the nomenclature of this 
group in the Lunjah. Sarso is officully known as Uras.i>ica ( uni pest r is. 
Tona islh'iissica cuinpcstns, sub-spe<^ies Xupiis var. Toria ; Turammi 
is Kriua sativa. It is expected lli.it the Economic liotanist will 
shortly take their '^cientilic classification in hand. 

2 As cotton-secd oil is now more convcnicnily termed. 

On the soy-bean see Agnc. Led^ei\ No. 3 of 1911, and Bulletin 
No. 107 of the Agric. Dept, ol the U. S, A. 

A “drying oili” is a vegetable oil tllat has tlie property of 
gradually absorbing oxygen and 'changing eventually intij a solid 
/elastic substance, insoluble in the usual oil solvents. Such aie the oils 
used by paiifters. 
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by the paint-maker, but aKo by the textile manufacturer 
and the maker of soft soap. # 

Poppy-seed oil, which also'belonf^s io.tliis series, is 
used for cooking, lighting and mixing with paints. 

V. Castor oil, well known for its purgative proper- 
ties, is also largely used in India as an illummant on the 
railways. It is in demand with soap-makers and manu- 
facturers of Turkey-red oil and is also a good lubric<mt 
for heavy machinery. 

VI. The cocoanut-oil group. The chief members 
of fliis group aie»C4)Coanul-oil and Jiialiua oil,' both 
largely used in India for cooking, lighting and soap- 
making. In Europe, cocoanut oil is also made into 
candles and marine soap,” /. c., soap soluble in sea- 
water. It is now, however, chietly relined by the 
deodorising process into cocoanut butler, which fetches 
as much as £bb a ton. 

VII. The bone-grease group includes hone-giease 
and neats-fool , oil. The former is extracted from 
bongs by boiling ^ or the use ot solvents, and is largely 
made into soaps of the che.iper kind, especially those 
used for induslri<il purposes. The hitter is obtained 
by boiling the feet of various .inimals,‘^ .md is used for 
lubricating clocks and m.ichmeiy exposed to low 
temperatures, .ind as a dressing for leather. 

^ Oil of the seeds of Bassiii i)ialahiiyu a. The tree is found in the 
Kangra district, but it is not eominon and thei e is no trade 111 its 
produet>, though occasionally a man may cxpi cs^ some oil lor his 
own use. Besides the oil, it yields extremely valuable economic 
products, viz.^ edible flowers, leaves loi todilcr, a gum, a dye, etc,, and 
deserves to bo encouraged in the piovmce. (Sec Walt, Couidi. Prod, 
Ind., p. 118*) * • 

s For ^he piocess, which is simple, see Roller, ILuxL’ Prodints, 
p. 72, Hurst, Soaps, p. 77. C/. also note 5, on p. 122. 

3 Killer, loc, cit. 
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VIII. The tallow group in eludes fatty oils obtaijiecl 
from animals dead or ali'^e. These are the fat^ of the ox, 
sheep and ho’se, wool-fat ^ obtained from wool wash- 
water, and ordinary butter-fat and ghee from milk.^ Of 
these, tallow and horse-fat are used for making soap 
and candles and for lubricating machinery. Wool-fat 
is usually made into candles or distilled with steam to 
obtain oleic and stearic acids, but it is also the most 
abundant source of cholcsterin, which, after under- 
going a process involving the use of caustic soda, 
becomes the lanolin of comiUcTce, valuable as a 
drug and also as a dressing for leather. 

IX. Il^a.irs — Of these one need only mention bees- 
wax, which is used for various purposes in commerce. 


' Tlie cxlr.icUon of aiiitual oilb and l.ils hucli as tallow fioin (he 
covering tibsues is known as “ iciidciing/’ a simple pioccsb 
described in Ilur^t, Soa/">, pp. 68 ci saj. 

There is a fair local trade in animal t.dlow, which ib, however, 
nowhere propcily “ lendcred.” The operation' would largely in- 
crease its value in the Kuiopean maiket as a candle-mateiiai. It 
could albo be locallv treated for obtaining margarine, which could 
be exported for use as a substitute for butter. 

Fat is locally used for soap-making. It also used for cooking 
by those who cannot afford ^liec. It sells at Ks. 10 to Rs. lia maund. 

2 Sec note 2, p. 49 snpui, and Thorpe, Did. Appl. Chem., Arts. 
Chokbtci'in and Lanolin. 

A plant dealing with a lew tons of “yolk” per day would cost 
alnnit Rs. 10,000. 

* On the extraction of fat liom animal otfal, sec Koller, Wade 
Fiodiidb, p. 40. 

Bcc-ciiltuie and the collection of wold honey is limited to the 
hill and submontane districts of the piovinee. An attempt is being 
made/ to promote scientihe apiculture in Kaiigra. It can be made 
into a profitable ar/J interesting industry by educated n>en in their 
leisure hours in localities such as Hoshiarpur, where there is an 
'abundant supply of flowers suitable for bees. For a detailed 
account of*fndian bees-wax, sec A^ric. Ledger, No. 7, of 1904. 
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such as moulding, and also as a resisl in certain stages 
ot dyeing and calico-printing. ’ In medicine it is ex- 
tensively utilized in the prep<iration of ointments and 
plasters. 

The oil-crushing of tlie province falls into two 
obvious divisions, the industry and the mill 

industry. 

The trade ol the Icli or oil-presser has been on thc^ 
decline ever since cheap kerosene oil was imported 
into the country . 2 The indigenous null, however, still* 
peiMsts even in pl:i(;es like GujiMiiwaki, where modern 
oil-crushing machinery of sorts has been set up. 
Delhi stands hrst m the province with 300 kolilus, 
Ludhiana second with 175, Amritsar tliird with 150, 
and Mult<m fourth with 130. While, however, Delhi 
imports oil, laidhiana exports it not only all over the 
Lunj<d^, but to the United Provinces and even Bengal. 
In maiiv places these bul lock-mills are worked on the 
factory system,^ as for example 111 Ludhiana, where a 
i\fumcipal CommissioiKV, an Arain bv caste, owns as 
many as sixteen. 

The t('li either bu\s his oil-seeds on his own 
responsibility, as is generally the case in Amritsar, 
Hoshiarpur, Sialkot, Ludhiana, Ilan^i, Sirsa, etc., for 
cash or on credit — most fretpientiy the latter— or he 
merely hiies out his koliln and his labour to the 
shopkeeper, as in Gujianwaki and in Bhiwani. In 
the latter case the wage is fixed m v.irious ways. 
Often, as m Gujranwala, the oil-cake is kept in return 

for crushing the customer’s seed. Payment may, 

_ • 

1 Watt, Indian Art al*Dcllii, pp 22d-260. • 

* 'Yhc^kolilu or ghanni is the indigenous wooacn oil-piess. 

® In man}' places, however, the Icli adds to his income by marm-» 
facturyig soap. 

23 
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however, he made in cash, the rate in the same town 
being from 9 to 10 annas per maiind of seed crushed. 

The tcli's average ea**nings are said to be from 
10 to 12 annas in Delhi, about 6 annas in Ludhiana, and 
from 6 to 8 annas a day in Multan and Sirsa. The kohlii 
may be assumed to crush about two maunds of seed 
daily on an average, and to produce 28 seers of oii. 

There are two modern methods of extracting oil : 
(1) by volatile solvents, and (2) by mechanical pressure. 

The extraction of oil by chemical solvents is entire- 
ly unknown in the Punjab. The adv antages of the 
benzine process, which is the one Commonly used in 
Europe, are said to be : (1) unfailing yield of 98 to 99 % 
of the total oil-content of the seed (an oil-cnishing 
mill will not obtain more th.in 90 %) ; (2) reduction of 
the cost of working ; <ind f3) complete sterilization of 
the meal. The weak point of the process is that 
benzine is rather a dangerous material to handle. Fur- 
ther, the cake, being practically devoid of oil, would 
not fetch much in this country, as it is v.dueless 
except for manure. 

The extraction of oil by mech.mical pressure can 
be effected by two kinds of machinery. The Anglo- 
American system, by which the seeds are steamed, 
ground, pressed and filtered, is universal in the 
Punjab. Beside this, there is the so-called ^i^hanni 
plant, in which the seeds are gradually crushed in the 
^hanni without preliminary steaming. 

An Anglo-American plant to crush live maunds of 
seed per day of ten hours can be set up for about 
Rs. 5,000, and a ghanni plant for Rs. 4,500. The cost 
of working would be nearly Rs. 10 a day. ^ 

^ A complete plant to treat tons of ground seed would cost 
about Rs, 38,000 at Karachi. The approximate cost of working it 
would bs rLout Rs. 40 daily for labour and chemicals. 



OtL-MIlfWS. 


179 


The Lahore district is the centre of the factory 
industry of the Punjab. The Punjab Oil and Flour 
Mill at Lahore is one of the*larj^est establishments of 
the kind in the province, its annual output bein^tj 
about 20,000 cwt. of castor, and 16,000 cwt. of inaJiiui, 
rape and linseed oils. It imports ^reat quantities of 
castor-seed from the United Provinces and crushes 
chiefly for the North-Western Railway. 'I'liere is also 
a mill at Lalliani and another at IchhiM. Stiange to 
say, there are no oil-nulls now al Ludhiana or Multan, 
onc 3 which was ^dgrted at the former place having 
failed through the inexperience ol the promoters. 
There is an oil-mill at Delhi which was worked at 
a loss by its former owners, and is not paying now 
for the same reason — want of experience, d'his is 
also the case of the two oil-mills at Gujranwalla, 
and the one at Jullundur. There are mills also at 
Lyallpur and Sargodha, and three Hourishing ones at 
Amritsar.’ , 

*One of the main rLisons for the unsatisfactory 
position of many of these mills is the popular belief 
that the oil industry needs neither practical experience 
nor scientific knowledge and training. It is supposed 
to be a purely mechanical business which can be 
carried on by any littei who knows how to run an 
engine. With a few notable exceptions, oil-mills 
hive been set up by ignorant capitalists, who do not 
realize the necessity of employing expert oil-millers. 

1 There is a water-driven oil-press capable of crushing 25 mauuds 
of .seed in 12 hours at Tarsikka, in the Amritsar Tahsil. The jjower 
is derived from the KasJli branch of the canal, wl^ch runs only duiing 
5 or 6 months in the year. The kictory is not flouiishing owing to 
its distance from the markets and the inter mittent nature of the power, 
supply. 
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Further, very few managers in the Punjab have given 
a thought to the question^of utilizing their by-products 
by setting up subsidiary industries. 

Oil-cake. The greatest obstacle in the way of the industry, 

however, is the diiticulty of disposing of mill oil-cake. 
The Punjabi cultivator is used to the product of the 
kohlu, which, in his opinion, contains more oil, and is 
consequently more nourishing, and he will not buy 
mill-cake except at a much cheaper rate. He is quite 
wrong, of course ; tor, in the first place, it is not uni- 
versallv true that the kolih'i extractsi less oil than the 
hydraulic press, and secondly, cattle cannot digest all 
the oil, even in the poorest null-cake. 

His prejudices in the matter are, however, too strong 
as yet to be easily overcome. It is suggested th.it the 
Agricultural Department should make detailed analyses 
of various grades of kohlu and mill-cakes, and of the ex- 
crement of cattle fed on them, and publish the results in 
a popular form for the information of the public. Evgn 
educ.ited people are entiiely m the dark on this subject. 

About 10,000 maunds of castor-cake are already 
being used, every year, for manure in the Lahore dis- 
trict, and the Agricultural Department is doing useful 
work in further popularizing it. Much, however, 
remains to be done, for quantities of castor-cake have 
to be burnt in Lahore because heavy freight-rates^ 
prevent any considerable export to Poona or Calcutta, 
where it is in demand. 

Another means of popularizing mill-cake is th.it dis- 
covered at Ludhiana, the chief centre of the oil-cake 

, 

I 

^ Castor-c.'ikc is only useful for manure, and yet ordinarily pays 
the same frtjight-eharges as oil-cakes used for cattle-food. 
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trade of the Punjab. Mill-cakes shaped like kohln 
cake are brought there from Patna and Cawnpore, and 
sell readily. It ought not»to be difficult tor a well- 
ecpnpped mill to set up machinery to remould its cake 
into the popular form. Ingredients calculated to give 
them a palat.ihle flavour might be added. 

Until a good local market f(^r oil-cake is created, it 
is hopeless to expect a gre.it oil-crushing industry to 
arise in the province. The export of oil-cakes and oil 
together will not be profitable, as, in addition to the risk 
oUleakage on thc^way, there will be heavier charges to 
pay altogether by way of freight, brokerage, .and cle.ir- 
ance dues, than on the uncrushed oil-seeds. 

The great problem of the export trade in oil is to 
(ind proper receptacles for transport. Kerosene tins are 
wasteful, and the use of anything more durable is out 
of the question, bec.ause of the heavy freight-charges on 
the returned empties. 

The followigg solutions ol the diHiculty in.iy be sug- 
ges^ted 

1. A cask-f.ietory might be set up in connection 
with the oil-mill, if suitable wood c.in be found in 
the neighbourhood. If the industry is on a consider- 
able scale, light steel drums might also be imported in 
the form of stampings, and made up on the spot. 

2. Oil might be exported in recept.icles which should 
also be used to import commodities such as caustic soda 
and bleaching powder.' The Punjab Oil and Flour 
Mills of Lahore import caustic soda for their soap-works 

in iron drums which they return tilled with oil. Their 

% _ _ 

^ The ‘;ost ol bleachiiii* powder l.o b in Lonaf)!! is £4-2-0, and in 
Madr.ifi £10-9, per ton. This great difference is due to the necessity 
of packing it in drums in place of casks. If the drums were user? 
back> 4 ^aids and forwards as suggested, it is obvious that a^^reat saving 
would be effected in packing charges, as well as in frei^t on empties. 
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Cotton-oil. 


export trade in oil depends on the supply of empties at 
their disposal. 

It is hardly necessary to- add that this arrangement is 
only possible under special circumstances. 

d. Soap manufacture is not dilTicult and ought to 
be introduced on a large scale in this country. Oil 
might be exported in the form of cheap but good soap, 
tor which it might be possible to find markets in the 
Persian Gulf, and even in Europe. 

4. There seems to be no reason why oil should not 
be transported in tank-wagons to Ivarachi and carried 
thence to Europe in tank-steamers, as proposed in the 
case of the soya-bean oil in Manchuria. 

The Punjab annually niises over thirty lacs of maunds 
of cotton-seed. With the exception of a little over three 
lacs of net export, and about a lac and a quarter used for 
sowing, the whole of this stock is given to milch cattle.' 

1 Cotton-sced is largely consumed by catllc in the Cis-Sullej (rad, 
vvhicli pi oduces a l.irge crop itnelf and imports inadidilion from i to 1^ 
times as much fiom the U. P. The dij'iicts between the Sutlej aiul 
the Jhelum, on the othet hand, use an amount equivalent to aXout 
22% of their crop and export the lest to Karachi. 

The following table gives the fid imports by rail, in maunds, at the 
largest importing shitions : — 



Budhiada. 

Rohtak. 

Ludhiana. 

1906-07 

98,469 

78,655 

100,381 

1907-08 

168,617 

171,889 

62,843 

1908-09 

90,996 

120,946 

53,506 


Barnala. 

Phagwara. 

Julliindur. 

1906-07 

55,639 

185,544 

160,901 

1907-08 

51,783 

101,860 

83,952 

1908-09 

40,245 

135,442 

111,874 


(Barnala is in the Patiala State, between lihatinda and Patiala, 41 
miles from the former.) 

The»only huge exporting station is Kasur, the net export figures for 
which are ; — * i 


« • 


ltf06-07 

1907- 08 

1908- 09 


16,652 

127,609 

100,777 
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Cotton-seed yields 18% of its weight in a valu- 
able oil, most of which is useless not (uily as cattle- 
food, but as manure in t/ie excrement with which 
it is ejected. Weight for weight, therefore, cotton-cake 
IS a more valuable food than the seed, as the greater 
proportion of the oil contained in the Litter has no 
nutrient value whatever. It is calculated that the 
Punjabi cultivator thus throws away every year no 
less than sixty lacs of rupees. ^ 

Well-retiiied cotton-oil forms the main constituent 
of what is con^^iiped in Europe under the name of 
salad-oil,^ while the lower grades are largely used in 
soap-making and as a lubricant and leatlier-dressing. 
The best cotton-oil would make an admir,ible substi- 
tute for with which it coi responds as ne.irly as 

possible in chemical composition. 

(off on 

(ilu(\ Stiiinii.-^ 

Caiiioti 766a 76‘85 

Hydroj^cn ^ 11*87 12*36 

• Ow^cn 12*r)() 10‘7U 

• 

U)0 l(K) 

Treated with 35 % of its weight of butter, cotton 
stearin will be as good as g//tr, not only in flavour and 
appearance, but m chemical ceimposition. Cc^tton- 
ghee w'dl be cheaper than the very worst of the expen- 
sive stuff called g//cc now* on the market, which is 

^ Cotton-t)il has never been used in India, perh.ips because the 
husk and the lint would soak up most of the oil if pressed in the 
kolilii. 

5 Margarine, the artificial buttei so popular in Kurope, is composed 
of cotton-oil and the fall of the cow or the pig. ^ 

3 The ‘portions of cotton-oil wliich remain solid or liquid at 32° F. 
are termed winter and summer oils, lespeciively. AVinter oil is thf 
stearin. 
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invari.ibly adulterated, often, it may be noted, with 
undesirable subst<mees. ^ 

Cotton-cake is used in Kn^land to fatten cattle, the 
cake of Indian seed being preferred to the Egyptian, 
in spite of its husk and lint, becMiise it is so much 
cheaper. The estimation in which Inch. in cotton-seed 
IS held abroad is proved by the rise of the import from 
about 1,500 tons in 1907-08 to over 200,000 tons in 
1908-09.2 

The interest now taken in cotton-seed pressing by 
Indian capitalists is of very recent ejat^^ and theindus- 
trv still offers a number of problems, w'hich can only 
be solved by the experience of many years. A brief 
account of some of the factories already established 
m various parts of India will be of interest. 

It might be mentioned m passing that the Pim)ab 
Oil and Flour Mills of Lahore have been crushing a 
certain amount of cotton-seed for over 15 years. The 
owners complain of the poor yiekb’^ and high cost of 
the local seed, and of the lack bf a market for cotton- 
cake in the province. 


1 Sec Mr. Moreland’s remarks to the A.iificultmal Conference at 
Allahabad on januaiy lit, vm—hulian Tunic Journal, Jaimaiy 26, 
1911, rP- 111-2- 

2 A new use for cotton-secd is the manufacture of cotton-seed flour, 
which, it is s.ud, can be cooked into wholesome cliapath, Indian 
Trade Journal, December 8. 1010, p. 260 

3 The management state that Punjab cotton-seed yields 18% of its 
weight in crude oil exclusive of the 4^% that remains in the cake. 
The total oil-content of the seed, therefore, is 22^% of it'^ weii^ht. The 
Premier Cotton-Oil Factory of Cawnpore, on the other hand, extracts 
from 13 25 to 11*25 % of the weight of the scei'. in oil, leaving 6*6% m 
the cake. The total oil-content of .he seed is thus between 20 and 
21 % of the weight of the seed. The refinery losses come to 9 % of 
the crude otL 
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The Premier Cotton-Oil h'iielory of Ciiwnpore was Cawnpore. 
set up in 1908 by the Government of tlie United 
Provinces, on ;i site helongin^^o Messrs. Be<^.g, Suther- 
land and Co., at a cost of about Ks. 55,000. The 
arrangement with the firm is tliat they are to carry on 
the work at their own expense for the time being, any 
deficit that may occur being made good by tlie 
Government. The firm are also to provide the requi- 
site scientific supervision of the establishment, includ- 
ing laboratory experimenls, etc., and to keep such 
records as the C^uiernment may recjuire. In return 
for these services they receive Rs. 500 per month from 
the Government. 

The factory is fitted with an Anglo-American plant 
speci<illy designed for uncU'C'oiiic.ited seed, cap.ible of 
crushing one ton of seed per hour. Attached to it is a 
refinery which c<in deal with three tons of crude oil m 
2i hours. 

The oil sells .without difficulty in Cawnpore at about 
Rs, 13-8 per maund, anfl the price is improving. It 
is locallv used for cooking, mixing with ghee and 
other oils, and, to a siiuill extent, for soap-making. 

There is no market yet for a highly-retined oil, but a 
local demand appears to be springing up for the 

foots " at a low' price for the m.inufacture of common 
soap. 

The chief difficulty lies in the disposal of the cake. 

It leahzed Re. 1-5 per maund when exported to 
Europe in 1909, but could not be sold locally to any 
extent, even at Re. 1-3. A large quantity is being 
distributed free, through private and Government 
agency, but it is anticipatecf that some years will pass 
before it secures the favour of the local cpnsumer. 

?4 • 
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The average price given by the factory for the seed 
IS Re. 1-12 per inaund, and it is calculated that the 
undertaking will pay if -Re. 1-5 is realized for all its 
cake. 

Akola. Another factory is the one just set up at Akola, iii 

which the Hon'hle Rao Bahadur N. R. N. Mudholkar 
is largely interested. No expense seems to have been 
spared on the machinery, which is said to be the best 
available in Germany or America, and is in charge of a 
German chemist, who has handled oil-seeds both m 
Germany and Manchuria. It is ^r'apable of crushing 
50 tons of cotton-seed per day of 24 hours. The seed 
is carefully decorticatech 

Hombay. Messrs. Tata and Co. are also setting up a cottoii-oil 

mill near Bombay, under the supervision of an English 
expert. The machinery is <ill British, and is calculated 
to handle 200 tons of decorticated seed per week, 
working 24 hours per day. 

The progress of the two rival systems, the German 
at Akola, and the British at Cawnpore and Boinh.iy, 
will be watched with the keenest interest all over the 
country.^ 

The cotton-oil industry .ippears to oiler an opening 
to capitalists in the Punjab. The seed is no doubt 
dear, but the soya-bean is cutting into the market in 
England, and this is bound to lower prices in India. 
Further, whereas in the case of the other oil-seeds 

' Tl)e other cotton-oil factories are those at Laroda, \voikin.i^ since 
1909, with a capital of a lac, and at Broach, set up in 19()S, with a capital 
of Ks. 70,000, and recently wound up because of miMnanageinent. 
The former neithf^r delints nor decorticatjs seed, while the l.Jttei 
did both. Both factories found ilhdifficult to dispose of the cake as 
well as the oil, and the Jiaroda factory is now Tinding it more 
profitable rto crush other oil-seec|s, 
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b(^th the oil and tlic cake would have to be exported 
foi an indefinite period, eotton-oil at least will pro- 
bably find an immediate local* market. 

A cotton-oil refinery should be located near one of 
the iL^reat provincial markets for j.^hee, and connocted 
with it there might be a dairy to produce the butter for 
mixing with the stearin.^ 'fhere might also be, in the 
same enclosure, a soap-factory to use up the foots," 
or residue of the refining process, and a glyceiine fac- 
tory to work tjie ‘‘ lyes " of soap manufacture. The 
crushing of the s#L*ct, however, would probably have 
to be done separately in the cotlon-prodiicing areas, 
where, as in America, it could be combined with cot- 
ton-ginning, 'fhe crude oil would be railed in tank- 
wagons to the central refinery. Along with the oil 
would go, tor use in the dairy, so much of the c.ike as 
was not disposed oi locally. 

Soap and glycerine are pioclueed when oils or fats J^oap. 
aiT boiled with i'uustic soda or caustic potash. “ 

Tr^llow, which gives a hard soap, is more largely 
used in P^urope than any other fat,^ but of late years 

1 It is calculated that a f.ictory turning out one ton of cotton 
stearin daily would require a herd of a little over two thousand cows 
or a thousand buffaloes (Noel-Paton, Indian Cotton-Seed, p. 18), The 
dairy caltle would dispose of 1-0% of the oil-cake {Indian Trade 
Journal, March 4, 1900, p. -01!), but they would require, in addition, a 
conslaut siij^ply of green succulent food. 

From the experience of the S.ugodha od-inill, it would appear that 
it is dillicult to sell any kind of uil-c.ike in the Canal Colonies. The 
cultivators only give it to cattle when green fodder is not available, 
winch is rarely the case, 

2iWlien soda-.ash is used, it has to be converted into the capstic 
by looiling^with quicklirtie. The consumption »f caustic soda for 
retining pil and soap-making may b(! sullicient to warrant the manu- 
facturer in making it himself from soda-ash, 

^ Hgrst, Soaps, p. 118. 
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cotton-oil, H large proportion of which is not fit for table 
purposes, enters into tlie composition of most of the 
common household soap'li. Rape, mustard, and sesame 
and, in some places, castor-oil and tallow, are all used 
by the Punjabi soap-maker for making common 
washing soaj'i — the so-called dhobi soap.’^ Mahua 
oil, imported Irom the United Provinces, and cocoanut 
oil from Bcunbay are, however, said to yield the best 
results and are m demand for the better grades. 
Caustic soda is almost invariably used, except in 
Multan and Ludhiana, where a‘ few old-fashioned 
workers still cling to sajji ^ .ind lime. Further, in some 
})laces, c’.g,, Khushab, imported carbonate of soda is 
causticised with lime by the soa})-maker himself. 
“ D//c)6/ soap " is often weighted with soapstone 
(locally called diidh pullin or palaoii), which is brought 
in large quantities from Jeypore, Jodhpur and jubbul- 
pore to Amritsar, the distributing centre.* The stone 
sells at about Re. 1 per maund. 

The implements used by the local soap-maker are 
often very crude, consisting only of a few pans and 
knives, the whole factory with the stock-in-trade being 
generally worth less than Rs. 250. d'lie better sort are 
said to have a plant worth from Rs. 100 to Rs. 500 and 
stock-in-trade of Rs. 2,000 to 5,000. 

Toilet soap is produced by the factories at Lahore 
and Delhi, and by a few stray individuals in other 
towns. “ Dhobi soap " is made in considerable quan- 
tities at Lahore, Amritsar and Delhi, and indeed in 

^ .Coyi is crude carbonate of soda (see p. ^141). 

* About 4,000 nfaunds of this commodity is said to h'^ annu illy 
imported to in Amritsar, of which 25% is used locally, and 'the rest 
‘exported to Find Dadan Khan, Multan, Peshawar, Rawalpindi, 
(jiijranwafk* etc. * 
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every town of any importance in the province, by all 
castes from Khattris to Telis^. There are, for examjile, 
25 factories in Multan, all except two owned by 
Hindus, and 20 m Pmd Dadan Khan worked by 
Mohammadan Khojas. There are live Hindu soa[^- 
makers in Sialkot and an ecpial number of Telis 11 1 
(jujranwala. 

With the cominj4 of better methods and chemicals, 
the industry is i^radually p.issnu^ from tin* hands ol 
the poor and ignorant 1'eli to that of the Khattri or 
Khoja capitalist i-Chietly tlie former. Competition in 
the manufacture of dhobi soap " is very keen, and the 
prolits are getting smaller day by day. Toilet soap, 
however, is imported in large and increasing (juanti- 
ties, the ligures for KaiMchi harbour alone amounting 
to 20,000 niaunds, valued at live lacs of ru[>ees, m 
I908-00. Ms manufacture, even with imported caustic 
soda, might profitably be combined with the allied in- 
dustry of oilrseed crushing, .md oilers a lucrative 
• • 

ca|;eer to men with business capacity added to some 
scientilic knowledge. ‘ 

Not many years ago Japan imported nearly all her 
soap. In 1907, however, she had some fifty factories, 
which not only satistied local needs, but exported a 
good proportion of their output, which came to no 
less than 180 million t.ddets yearly. The exports to 
China, Korea, the Philippines, Asiatic Russia and 
British India, m 190G, amounted to over 12 million 
tablets, valued at 7^ lacs of rupees. Of the raw materials, 
cpcoanut oil came from India, tallow from Au^ralia 

A simill soap plant vvoiilcl cost 5,000, an^ tlic stock-in-trade 
Rs. 5,000 more. It must be remembered that really first class toilet 
soap cannot be produced wiihout eflicient millin;; and pressing 
machinery. 
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and China, caustic socla^ and perfunies from En^dand, 
France, Germany and Switzerland. ^ 

Given some .enterprise atid scientific knowledi^e, the 
Punjab oiiglit to be able to do what Japan has found 
so little difhculty in achieving. 

Candles. Candles are largely made in Europe from steanne 

extracted from tallow and wool-fat, materials available 
in the Punjab. The art, though known in India from 
time immemorial, is now lost in tins province. It is 
worth resuscitating, however, for the iipports of the 
commodity at Karachi port alone AvtfTage about 2,000 
rnaunds a year, valued at Rs. 60,000.3 
Glycerine. Glycerine is obtained from the by-products of candle 
and soap factories, and has of late become valuable 
enough for candle-makeis to adopt those processes 
which yield the largest <miount of it. Enormous quan- 
tities of glycerine run to w.iste m the spent lyes of 
soa[)-m, iking. Indeed, a London lirm of re[)ute oilers to 
guarantee to any soap factory producing,* say, 0 maimcjs 
of soap per day, the recovery, in the shape, of 
profits, of the cost of an up-to-date plant within a 
year. 

^ Japan now nunuf.ictuies a portion at least of the caustic-soda 
consumed by her by the Le Blanc process (see Note on Alkalies, on 
p. 23 of the Report of the Chemical Industries Committee, Madras). 

* British and Colonial Drn^^isl, Vol 51 (l‘.)07), p. 32. 

For an account of the manufacture of candles, see Fhorpe, Diet. 
Appi. CheiiL, Vol. I, Art. Candles; Spon, Workshop Receipts, Vol. 1. 
Art Candles, and Sadtler, Ind.Org. Chem., pp GO el seij. 

^ Tallow and the oils used in soap-making contain glycerine in the 
propcAtion of 10 to 15%, all of which is usually wasted. With 
proper treatmcnl ntost of this can be recovered from the goap lytjs 
The recovery ofglyceiine has now become an essential branch of 
‘soap manufacture and no firm which neglects it can hope to compete 
with European manufacturers. » 
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Glycerine is chiefly used in India in metlicine and 
pharmacy. In Europe it is in great and increasing 
demand also in the manufacture of explosives and the 
printing of woollen and worsted fabrics*. It is invalu- 
able as a lubricant for machinery^ .ind for sizing 
cotton yarn.^ 

Pitch ^ is the residuum of the destructive distilla- Pitch, 
tion (fl' various org.inic substances such as coal-t<ir 
and oils. We are here* concerned only with the pro- 
ducts ol the latter class, of which the best known in 
commerce aje the “stearin” or cotton-oil, wool-fat 
and bone-oil pitthCs. 

Crude cotton-oil rehned with c<iustic soda gives a 
more or less viscid residue called “ foots,” which, 
after triMtment with dilute sulphiii ic acid and distil- 
lation, IS sc'parated into stiMi in and pitch. 

'riie uses of the former have been mentioned. The 
latter is extensively employed for the preparation of 
I he special black v.irnishes used by coach-makers, 
ryid in the niuniifacture of tarpaulins and waterproof 
pa^^king paper. Wool-pitch, prepared by an analog- 
ous process, serves similai purposi‘s and is also used 
•IS a lubricant for hcavv machinery under the name of 
“ hot and cold neck grease.” 

Bones and other animal substances when submitted 
to drv distillation vield a substance called bone-oil, 
from which, on the process being continued, a Arm 
hard pitch representing about ot the weight of 
the oil is recovered. Bone-pitch, if properly handled, 
c<in be made into a superb black varnish. ^ 

^ On the subject generally, see Roller, T'Frtsf<; Products^ pp. 214 et 
s\]. Thoipe, op at, >Vol. II Alt. (Hyccrinc, Sadtler, hp. at. 

70 et^scej. » 

2 See Thorpe, op. at. Vol. III. Art. Pitch. 

^ Liv.iche and McIntosh, Varnishes. II. p. 37. 
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The manufacture of pitch in the Punjab is worth 
consideration, as the large local demand, chiefly for 
coal-tar pitch, is at preseii met by imports. A certain 
quantity, however, is now made by the Shalimar Paint 
Works of Calcutta.^ 

Linoleum is made of solid or completc'ly oxidised 
linseed oil, sawdust, colophony and powdered eork.^ 
All these materials are available in the Punjab except 
powdered cork, for which the bark of the cJiil (P. 
loiii^ifolid) could be satisfactorily substituted. A cheap 
floor-covering like linoleum, at once cool'and sanit.iry, 
is bound to create a good market for itself in a semi- 
tropical country. 

Turkey-red oil is a prep<iration largely used for 
dressing tanned leather, and <iIso .is a mordant by 
c.ilico-pi Intel s and dyers, especi.illy in the Turkey-red 
<ind alizaiine red industry. It is imported at present 
in consider.ible qu.mtities, wheieas it leally ought to 
be exported. The usual base is castor oil, which is 
treated with concentrated sul.phniic acid and tlu*'! 
with sodium sulphate .md ammoiiM, or salt and caustic 
soda.^ The process is simple. 

LinsL-ed oil, as well .is non-drying oils, such as rape 
oil, are exfensivelv used in the manutaetiire of rubber 
substitutes in (iermany and other Kiirope.in coun- 
tnev. 


^ Coal-t.ii and pilch aic by-pioduLls nl oikc and j^as inakni^. 
Daiid(d C(jal (^cc \ppciidi\ I\y) vvdl not coke. It is worth nupjiiiii^ 
whclhct it could prolil.ibly be woiked lor pilcli and tar only. 

2 Sec Livache and McIntosh, 0 /'. Cit. 1. p. .a? 

Blount and Blo.Kain^ Chemistry for Luyyuveys and Maniifadnrcrs 
(1900) pp. 2:h5-6. The c.mstic soda could he imported in drums if) 
be used for exportin'^ </d. See pp. ,^81-2. supra 

♦ For an account of the m.inufacture, sec Livache and Mclhh)sh, 
Varnishes, Vol. 1. Chapter V. 
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There are two varieties of imitation rubbers, (a) 
oxidised oil, and {b) vulcanised oil substitutes. 

{a) Oxidised oils . — The i^ocess consists in boiling 
rape oil into a brown viscous mass, which is afterwards 
treated while hot with nitric acid until it assumes a 
thick plastic consistency. When cooled in the air it 
solidifies into a rather elastic substance with the 
appearance of rubber. Unlike rubber, however, it 
softens in hot water. 

The materjal, though rarely used by itself, is a 
common adulterjinf of the real article. As it adheres 
perfectly to all fabrics without damaging them in any 
way, it is often used for making canvas and similar 
fabrics waterproof. It can similarly be applied to 
wood, stone and metals. 

(b) Vulcanised a/7s.— Linseed, rape, or earthnut oil, 
treated with 25% of its weight of sulphur chloride, 
gives a hard, solid material, suitable for making 
pjinting-rolls, •knife-handles, etc. If fuithei tieated 
witji carbonate of lime* it is converted into a white 
spongy mass, which, like oxidised oil, serves to 
adulterate natural rubber for all industrial purposes. 
It can be used by itself in the manufacture of water- 
proof cloth, water-pipes, and similar articles. 
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CHAPTER XIII. 

SUGAK. 

Su|4ar constitutes a cheap and hit^hly nutritious 
article of diet in warm climates, and it is no wonder 
that the Punjab, yielding to the temptation of low 
prices, imports it in ever-increasing^ quantities. Its 
annual purchases amount to 175,000 tons, made up of 
65,000 of relined and 30,000 of unrefined sugar, and 
65,000 of ^iir or jaggery. The first is almost entirely 
foreign, while the last two come chiefly from the United 
Provinces. 

This province, like the rest of India, but unlike 
otlier countries, has two distinct and independent 
markets for sugar and for respectively, and' of 
these the latter is undoubtedly the most important. 
The price of giiKy which is the favourite sweetmeat of 
the rich and poor in India, in no way depends on the 
supply of foreign sugar, but fluctuates constantly in 
sympathy with the Indian crop. 

Sugarcane, the only source of sugar in this pro- 
vince, occupies only 1*2 per cent, of the total culti- 
vated area,^ but is nevertheless one of its most 
important and profitable crops. It is most largely 
grown in the submontane tract that e,xtends between tfie 
Jumna and the Chenab, die averages for the mJre 

The average area under sugaicane in the period 1903-08 was 
322,245 acfds. 
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important districts during the period 1903-08 bein^^ as 
follows : — 

Area uiid^r sugarcane. Percentage of total 




Acres. 

, cultivation. 

Gurdaspur 


. 47,090 

69 

Hoshiarpur 


. 21,295 

3-9 

Sialkot . 


. 31,180 

3*6 

Jullundur 


. 25,445 

3-1 

Kohtak . 


. 19,404 

2T 

Karnal 


. 19,340 

2T 


The Punjabi cultivator spares no pains on tins crop 
and is quite ready to ^row new varieties of cane when 
he sees that they are good. He has not yet learnt, how- 
ever, the value *of inanuies such as castor-cake,^ nor 
in most districts discovered the advantage of cuttiiiji; 
the cane as close to the ground as possible. He often 
forgets, besides, that the tops, which are as good for 
propagation as any other part, should be removed and 
preserved for planting, as is done in the United Pro- 
vinces. The juice of the tops is usually more acid and 
less rich in sugar than the rest of the cane, and its 
^iresence in tlie boiling pan is apt to cause inversion . 2 

"Experience has taught the cultivator that inversion Thecmshii 
is also caused by leaving the cut canes slacked for any 

^ Oil-cakes (castor, lape and scsaimim) are generally used in Bchar 
and Bengal during the earthing of '^ugarcane In Northern Guj- 
rat (Bombay Presidency) a diessingof castor-cake is given to the fields 
prepared for the crop, and in the Deccan from 30 to 40 cartloads of 
cattle-dung, with about 100 lb. of castor or karanj {Voiv^amia glabra) 
cake (ler acre, form the chief sources of manure— sec Proceed. Bd. Agr, 

Ind (1907), Papers on Sitgai Cnltivalion,f<abSim. Large quantities of 
various manures, particularly cj.stor-cake, are also used in the Goda- 
veiy delta. 

2 Inversion is the process by which cane-sugar or sucrose is 
.converted into glucose, a sugar less swcei and of simpler composition 
-Ithan sucrose. Glucdsc is also more soluble ^in water and holds its 
•awr^ weight of sucrose in solr^ion. The bulk of the glucose, along 
with the suciose it holds in solution, is lost with the molasses^ in 
sugar-making, as it will not crystallize. 
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length of time ; and he, therefore, takes care, as a rule, 
to crush them as soon as possible. This operation is 
commonly performed in the fields where the bullocks 
are kept busy day and night during the season. The 
old wooden mill (bcliia) was formerly in general use 
but it now survives only in a few of the most backward 
villages. Its place has been taken by the more efficient 
iron ))resses, the best known amongst which are 
the 2-roller mill which yields from 45 to 55% of 
juice, the 3-roller Nahan mill, which extracts from 
55% to 65%, and lastly the Babn " 4-roller which 
extracts as much as 68%. These ligures, it may 
be noted, are correct for efficient machines only, 
and not for the worn-out article sometimes palmed 
off on the unsuspecting customer.^ As a rule, the mills 
are taken on hire (the “ fkibiT' mill can only be so 
taken), as the services of the manufacturer’s itiner.int 

mistri " are thus secured. The vilLige blacksmith is 
unable to keep them in repair.^ 

In Behar and the United Pfovinces the European 
planters use steam-crusher^. Mr. Lehmann found in 
Mysore that about 26% of the juice was left m the 
megass by the best 3-roller bullock-mill, whereas a 
steam-driven one (6^ H.P.), with three rollers, 18 inches 
long by 12 inches diameter, left only 18-2% ; or, in 
other words, saved one-tlnrd of what the other wasted. ^ 

^ For an account of the vaiious mills, see Hadi, Bullet. Dept., 
U. l\, No 19. 

» Cf. Assmt. Kep. of Delhi Dist., North (1909), § 30. 

® Lehmann, Snsfar ludnstry /// Mysore, in A^r. Jotirn, Ind. 
Vol. II. (1907), p. 57. 

The yield of juice in the case of any f^iven yiill will vary with thjb 
percentage and quality of the fibre in the cane. The figures in tl/e 
text are the result of extensive trials With ccrUiin common vaneMes if 
c.mes and are of no value except for comparing the relative efficiency 
of the differftit nulls. 
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Other causes of loss are the insanitary condition of 
the vessels into which the juice flows, and also the 
delay in boiling wliich ofttn occurs. The present 
system is to catch the liquid in a sin^L^le lar^^e eartli- 
enware pot, strain it every two or three hours, and 
then pour it into the boilinif-pan. Now the use of 
earthenware is objectionable as its pores harbour the 
bacteria of fermentation. Mr. Hadi suggests the 
substitution of the kerosene-tm, but, where the cultiva- 
tor can afford it, brass and copper vessels are by 
far the best. ^ In yny case the receptacles should be 
thoroughly and frcquenlly cleaned. Further, two of 
these must be kept for each mill, so that when one is 
full another could take its place, d'he juice of the first 
could then be pouied immediately into the boiling-pan 
and thus kept siifhciently hot to prevent fermentation. 

Moreover, it has been found that the presence of 
even small pieces of cmuc causes consider.ible loss of 
sugar. For ^iis reason a strainer, consisting of a 
perforated sheet of iia^n in a wooden fiMine, should 
always be placed ovei the vessels that receive the 
juice. ^ 

Practical demonstrations of the advantages of im- 
proved methods of crushing cane are very necessary 
m the villages. The wiiter found, for example, a 
2 -roller and a 3 -roller null working in adjacent fields 
in Harchowal, where the meu are fairly intelligent. 
No one could say positively, nor indeed had any one 
tried to find out, which of the two mills was the more 
efficient. On the writer's instructions, a maund of 

cpne tiikeii from *1110 same stack was^crushed in each 

I t 


^ Lehmann, op. cil., p. 69. 


* Hadi, op. cil. 
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mill, and the result of the experiment proved conclu- 
sively to the village worthies that the 2-roller wasted 
more every season than \ would have sufficed to buy 
the other several times over. The incident illustrates 
the apathy of the cultivator in such matters. 

Giir is generally made by the cultivator himself by 
methods winch are as primitive as they are wasteful. 
One boiling-pan is held sufficient, whereas three are 
used in the western districts of the United Provinces.^ 
Reference has already been made to the tendency of 
the juice to ferment. Another dangp- is the presence 
of free acids in the juice, which, when not neutralised 
by lime, decompose sug.ir into glucose. Indeed, Mr. 
Lehmann found, after extensive trials in Mysore, that 
heavy losses due to fermentation were rarer than those 
caused by underliniing, which is usually responsible 
for the disappearance of of the tot.il amount 

of saccharine matter.* 

Mr. Moreland proposes the adoptioji of the Hadi 

< 

system in the manufacture of g//r but it must^ be 
observed that the experiment was tried, and proved a 
failure, in Madras. It is doubtful whether it is any use 
expending time and money in improving the traditional 
methods ; for within certain limits the inversion which 
takes place does not affect the value of the product. 
The invert sugar formed becomes a corporate part of 
theg//r, and causes no loss m weight or m price so long 

^ Hadi, Monog, on the Sugar Industry in the U. P., p. 67. 

2 Lehniaiiii, op. cit., p. 58. On tlie subject of liming, see also 
Clarkt;and liannerjee in Agr, Jouru, Ind. (IDIO), Vol. V. p. 38, where 
finely ground carborvitc of lime is suggested. ‘ ^ t 

Moreland, Sugar hulustry in thit U.P., in Agr. Join n. hid. (190* ) 
Vol. II. pp. 17 et seq. The Hadi process is described in the U, P 
Agricult nr aiWInllet in, No. 19. 
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as the mass remains solid. It would seem, inerefore, 
that the only thin^^ the cultivator can do is to pay 
greater attention to the profcess of liming and to the 
removal of the scum and other impurities, thus pro- 
ducing an article of greater market value. 

The methods of the khanchi (indigenous sugar-manu- 
facturer) need not detain us, for, besides being un- 
savoury and grossly ineflicient, they are of little iiKU'e 
than historical interest. ^ The industry is dead exeei^t 
in a few vilhy^es of the Gurdaspur, Hoshiarpur and 
Ludhiana dlstru;t^#, and no improvements can ever 
recall it to life. Even the Hadi process, which has 
achieved popuLinty in the United Provinces, will not 
help, as it is unsuited to Punjab conditions.'^ It was 
tried at Malsian and Sri Govindpur by private indivi- 
duals, and found iinsatisf.ictory. 

The only modern sugar factory in the province is 
the one' at Sujanpur. It has two water-propelled nulls 
capable of criishing 140 tons of cane duly, but, as it is 
loejated on the edge orthe cane-area of the district, it 
can obtain only half that quantity.^ 4'he rest of the 
machinery is driven by steam (40 H.P.). The megass 
is used as fuel, but about 200 ton^ of coal, and 20,000 
maunds of wood, are also consumed every year. 

Resides a European managing-director, and a Parsi 
engineer, the staff includes from 300 to 400 coolies 
during the crushing and refining season, which lasts 

^ Foi an account of liis methods, sec Prouul. Bd. A^r. Ind. (1907) 
p. 102, and the Hoshiarpur Dist. Gazetteer (10C4), pp. 104 el se •. 

2 Rep. op the Punjab Dept. (1909), App. V. p 7 • 

^ 'I’liotRosa Factory of Shahjehanpur, which %as plant fur crushing 
from ^00 to 350 Ions in 24 hours, alst) suffers from the shortage of 
sugarcane, and so does the Champaian Factory which could cru^Jli 
SOO^ons per diem. 
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from four to live months (March to November). The 
majority of these are recruited from the Sialkot District, 
as the proximity of the Iihad-works of the Bari-Doab 
Canal has made local labour very scarce. 

The cane of the locality is the kdtJid, which is 
bought standing, and is cut and cleatied by the em- 
ployees of the factory. No advances are made to the 
cultivators, but half the price is paid on purchase, and 
the balance when the cane has been removed and the 
area finally measured.^ The management have made 
great efforts, by the offer of better t5ri:es, to induce the 
cultivator to improve his methods, and the results have 
so far been encouraging. 


The following interesting statistics of the working of 
the factory have been furnished through the courtesy 
of the manager : — 


Season. 

Cane-area 

hoii^ht. 

Price per 
ghinnao. 

Total nih 
cleaned 
cane. 

Yield oj 
juice. 

Yield oj 
sugar. 

Yield of 
molasses. 

Ghuni.io^.2 

Ks. a. 

P- 

Maiuids. 

Gallons. 

^Liunds 

Maunds. 

1904-05 

730 

19 11 

10 

148,004 

300,650 

3,617 

2,500 

1905-00 

212 

20 9 

0 

33,048 

61,950 

1,068 

i,ok 

1900-07 

428 

31 9 

5 

92,532 

183,750 

2,574 

1,127 

1907-08 

408 

28 0 

8 

83,610 

180,775 

1,649 

1,162 

1908-09 

508 

29 14 

0 

99,382 

212,975 

2,863 

1,600 


1 4t;9 

25 15 

7 

91,436 

188,020 

2,360 

1,463 

Average 

j acres 

Per acre 

Per acre 

Per acre 

Pei acre 

Per aero 


(390*51. 

12 1 

7 

9*2 tons 481’4 gall 

'24 tons 

•137 tons 


These figures do not indicate the yield of rum dis- 
tilled from the molasses and the washings of the sugar- 


^ The system followed by the Rosa Factory is to buy the canes 
ready sleaned by weight, an ingenious arrangement having been 
adopted for weigliintJ the carts. The factory also advances froui 
sixty to seventy thousand rupees a year to the cultivators. • 

*■ * 1 ghumao=| of an acre. 8 gallons of cane-juice *«1 maund«*039 
ton. 
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cane, which is a good source of piohl. It may be 
mentioned here that attached to the factory there is 
a workshop for making soda-water machines, as well 
as plant for generating carbonic acid gas from gtir 
and molasses, which are bought for the purpose. 

Almost all the sugar is consumed in the Amritsar 
and Gurdaspur Districts, where it is in great demand, 
especially for sweetmeats at marriage festivals. Cus- 
tomers have been known to Ic.ive hundreds of rupees 
with the manager for long periods m order to be 
sure of their supi^y. 

The nominal capit«il of the factory is I'Js. 1,60,000, on 
which it has paid a dividend of 10 % since 1004, when 
it commenced the manufacture ol c.irbonic acid gas.* 

It had been a failure befoie. The causes of its pie- 
sent success may brielly be said to be : {(i) utihs.ition of 
by-products <ind manufacture of c.irbonic acid gas, 
(b) efticient management, (c) scrupulous avoidance of 
the use of bh^od, bone-black and other impure sub- 
st^inces,^ and {(I) the prevalent belief that the sugar, 
though slightly dearer, is sweeter than imported sugar. 

Two years ago the Amrits.ir Distillery Co. set up a 
refinery in connection with their works, with the 
intention of feeding it with rdb from branch factoiies, 
and boiling the juice on the “ Hadi " system at 
Chhina, Batala and Jamtipur on the Pathankot Rail- 

1 The figures aie rather deceptive. The original capital in 1877 
was Rs. 400,000. The company went into liquidation in 1886, 
when the factory was bought up for Rs. 60,000 by a private syndicate, 
which added new plmit to it at a cost of Rs. 1,00,000. It is incorrect 
to say tbat the real assets of the company are \^orth Rs. 500,000, but 
ttiey«are doubtless more than rI. 1,60,000. 

* The bleaching is done with sulphurous acid generated by bufn- 
in|^ sulphur. 


Other 

factories. 



202 


?.U^tAR. 


Prospects of 
the industry, 


way. They are now removing the Jaintipur mill to 
Amritsar to crush poniida cane. The Harkishen 
Sugar-mill, recently erectea by R. S. Ganesh Das, a sub- 
engineer, and another capitalist, at a cost of Rs. 50,000, 
manufactures sugar from /fur, and is capable of pro- 
ducing two tons a day. It is stated that the factory 
is run at a loss, not quite a maund of sugar, selling 
for Rs. 11a maund, having been made so far out of 
three maunds of gur, costing at least Rs. 12. The 
Punjab Sugar Manuhicturmg Co., Ld., registered on 
April 25, 1910, with a capital of Rs.-* 2l/)0,000, propose 
to set up their works at BataLi at a considerable 
distance from the cane-tields.^ 

The area under sugarcane m the Punjab in 1908-00 
was 865,600 acres, and the estimated yield 265,600 
tons of /f//r. The area in Java for the same period 
was 284,600 acres, which produced 1,217,390 tons of 
sugur^ of all kinds. The average outturn of the Sujan- 
pur P'actory, which is as efticiently run as circum- 
stances will allow, is *24 tons of sugar per acre ; that (4 
the Tjonrd Factory, representing the maximum yield 
attained in java, is 6*4 tons’C or more than twenty-six 
times as great. 

^ The “ Pure Indian Sn<;ar Factory ” of Nabha has a “ Hadi ” 
plant, and was started in January 1910, iii combination with two Hour- 
mills with a capital of Rs. 24,000, of which the State has subscribeil 
a portion. It is too early yet to pronounce upon its iinancial success 

2 Dip. and Cons. Rep. on the Trade of Java, No. 4224, Ann. .Ser 
(cd. 44'1.6-4H). It must be noted, however, that the ollicial estimate of 
the yield in the Punjab, appears to he somewhat below the mark 
At the Tjomal Factory special attention is paid to the precise 
point of ripeness of the canc. 

The cost of production in different disliic^s of Java varies from 
Rs. 3-12 to Rs 5 per maund of sugjir. See Bin kill and Weinberj^, 
Central Factory System^ in Agr. I.ed^cr (19!)3) No 9, p. 254. rins very 
useful article should be consulted hy all Indian manufacturers of 
sugar. 
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Figures such ;is these are enough to cause despair. 

The example of Formosa, however, where before the 
Japanese {)Ccupatiou the sugar manufacturer was in a 
like depressed condition, is so encouraging, that it ouglit 
to brace the people of the Punjab to renewed efforts in 
this industry. Before the Japanese occupation, the 
yield of sugarcane per acre m Formosa was 8-8 U^ns. 

The matter was taken in hand in 1902, and live years 
later the Chinese peasant, more conservative by far 
than the Punjabi, had been taught to improve the 
yield to 14‘5 tons^f a much superior variety. Before 
1902, the Formosan nulls were of stone, and yielded 
45% of juice. The modern 11 roller now gives 78%, ^ 

Turning again to Java we hnd that even now the 
native Javanese obtains only about 2^ tons of sugar per 
acre, whereas the Dutchm<in, with his suj^erior methods, 
produces from 3 to IT, and even 0 tons per acre.“ 

What can Government do to assist the industry? Lines of pr 

gross. 

'riiis IS a question for experts to answer m detail, but 
speaking generally, G(5vernment could help the sugar- 
manufacturer by helping m the improvement of the 
sugarcane, and in the establishment of central sugar 
factories. 

The essentials of a good variety of cane are that. The sugar- 
in addition to yielding the maximum amount of sugar " ‘ 
per unit-area, it should (1) be hardy and disease-free, 
as, for example, the rose-bamboo has been discovered 
to be in Formosa, (2) ripen uniformly and at the re- c 

quired time,^ (8) yield a pure juice, ix., juice with 

^ See the consular report cited above. 

^ Sec Biukill and Weinberg, op cil. pp. 245 
Wrtile it is essential that c.yie should ripen uniformly, it is also 
niipollaut that af.actoiy should have a uniform supply of c.me o)jer 
as long a period as possible. This result could possibly be obtained 
by^rowing varieties ripening at different times. 



SUPAR. 


204 

the minimum of glucose and other impurities, and at 
the same time as concentrated as possible, so as to 
save fuel in the boiling pr(» cess. 

The best canes known to the Punjabi sugar manu- 
facturer so far are the katJid and the dhatthi, hardy spe- 
cies which give good results with a modicum of labour 
and manuring. It has been pointed out, however, in 
a recent pam[)hlet, that Ihe relative sucrose values of 
the poiinda, a cane hitherto raised only small quanti- 
ties for chewing, and of the dJuiiilu, are as 3*32 to 1 , 
and that, under proper conditions, the outturn of the 
former could be made almost to equal the results ob- 
tained in Java.^ This certainly sounds very hopeful, 
and doubtless the Agricultural Department will lose 
no time in verifying these statements, and will further 
inquire whether the poiuula fullils the tirst two condi- 
tions of a good cane, and does really cost less to raise, 
ill proportion, tluin the others. Besides, the kdikd^ the 
dJiaiilu and the pounda, could be improgjed by selec- 
tion or hybridisation. The former method has been 
found successful in Java, but is only sparingly em- 
ployed, as the varieties produced by hybridisation have 
given distinctly better results.^ 

Both Java and F'ormosa owe no small debt to the 
labours of the eminent scientists who have guided 
their research-stations. The Punjab too has awakened 
to the need of such institutions, and experimental 
farms will shortly be established in the sugarcane 
areas of Gurdaspur and Jullundur. It is not too 


' Cartel, Sugar Milnufucture in the Punjab (C. tSc M. C? . Press, 
Lahore, pp. 12.14 ) ' 

** Mr. Howard’s Note in Proceed, Bd. Agr, Ind. (1907), p. 95; 
J. C. Willis, kgriculture in the Tropics, p. 58. 
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much to hope that the Panipat iahsil will soon be 
equally favoured. As soon as the stage of experiment 
is passed, the Agricultural Department will no doubt 
make every effort to popularise the improved varieties 
by giving lectures and demonstrations.^ 

There would appear to be room for two large cen- 
tral factories in the province, handling say 50,000 
tons of cane each per season, one at Harchowal in the 
Gurdaspur District, and the other [lossihly in the Sial- 
kot or Jullunclur District, or in the l^l^ipat iahsil of 
Karnal.^ Of th^st> places the first, suggested by 
Sir Louis Dane, is fourteen miles from Batala by 
road,^ and is surrounded by a tract which raises more 


^ Most of the cancs now grown in the Goclivety Della arc the 
otfspiingof the foreign vaiielics introduced by the Madras Depart- 
ment of Agriculture They are less liable to disease than those they 
have leplaccd and yield a richer and puui juice. 

The selection of the site must depend on the supply of raw 
material, pioxiinity ^ markets, and facilities of transport. 

d'he hguies in maunds for tl?e tiallic in g/o and uniehncd sugar at 
the following stations will be useful The exports aic almost entire- 
ly of gnr and the impoits of unrefined sugar. 


ltX)6-07. 1907-08. 1908-09. 

Inward. Outward. Inw.iid. Outward, Inward. Outwaid. 


Batala 26,213 

190,002 

2.1,390 

181,778 

22,104 

158,463 

Lyallpur 20,870 

18,295 

24,893 

38,439 

26,057 

50,563 

Gojra 25,877 

42,046 

16,466 

81 419 

20,549 

86,126. 

The E, I. Ry. has supplied the following figures for g/ir alone in 
maunds) ; — 

1907. 

1908. 

1909. 

Inward. 

Outward. 

In Will cl 

Outward. 

Inward, 

Outward. 

Sonepat 272 

70,451 

408 

67,048 

163 

40,609 

Samalkha 27 

123,5(^ 

109 

77,665 

109 

98,5f2 

Panipat *408 

® • 

105,660 

2t)9^ 

61,695 

V30C 

109,055 


® The two places could conveniently be connected by mono-rail. 
The materials for one 14 miles long would cost Ks. 20,00d!* 


Central 

factories. 
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State-aid. 


sugarcane than any other like area in the province. ^ 
It has the further advantage of an ample supply of 
water-power/^ His Honour’s idea is to unite the 
cane-growers with the moneyed men of the neighbour- 
hood in an enterprise which would combine the best 
elements of capitalism and co-operation, and at the 
same time secure the advantages of a large plantation 
in a land of small holdings.-^ The cultivators who have 
learnt the benelits of such enterprises through their own 
co-operative societies, have accepted the proposal with 
alacrity, and have alieady offered to subscribe one lac 
of rupees. It would be well if the fnirdaspur District 
Board were aKo invited to join as a shareholder. 

It may be observed in this connection that the 
sugar industries of Java, Formosa and Mauritius 
would never have attained to their present level of 
efficiency had they not been liberally helped by their 
respective Governments. '* It was the Dutch Govern- 
ment which in 1830 laid the foundation of the central 
sugar-factory system m Java, by advancing loans to 
the pioneers, and compelling the JaVcUiese peasant by 
law to grow cane for their benefit. J‘ip«^n too has 

^ About 0,600 acres of sugartaiie with an estimated yield of 170,000 
niaunds of are grown within a ten-mile radius of Ilarcliowal. 

2 PYom 350 to 550 tl.P. is available fiom the Upper Haii-Doab 
Canal at full supply. 

Many Indian factoiics experience dilliciilty m buying cane at 
fair rates, A few have been ruined by combinations among ignoiant 
cultivators, who, foigetful ol their own real interest, insisted on 
e.Korbitant prices. 'Were the growers themselves pait-owners of the 
factory, this d.mger would be unnimised. 

It may be mentioned here that beet-sugar is often manufactured in 
Cential Europe on co-operative lines. 

See the luternatwual Sii'^ar Journal of May, 1911, for the first of a 
series of articles on the industry in Indis. The writer details the 
marvellous> results of state-aid to^ the beet and cane sir gaV industries 
all the world over. * ’ 

5 Burkill and Weinberg, A^nc. Ledger (1903), No. 12, p. 253. 
The drastic regulation about planting has long since been lelaxed. 
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helped the cane-grower, as well as (he sugar-manu- 
facturer in Formosa by subsidies both in c.ish and kind. 

The Formosan Sugar BureaA gave the cultivator a 
quantity of castor-cake, free of cost, for every unit- 
area planted with cane-slips supplied bv itself. To 
some sugar factories it gave, for (ive years, an annual 
bonus equal to 6% of the paid-up c.ipilal, while to 
, others it advanced loans to the extent of 20% of (heir 
total assets. In one cas(‘, a factory was allowed to 
borrow all itsjnachiiu'i v, fre(‘ of cost, for five vears.' 

Finally, the Gov(;ri*ment of Mauritius has recently 
made its sug.ir-plantcrs a lo.ui which has enabled them 
to follow the example of the Javanese factories, and 
cover their estates with a network of light lailways. ^ 

There are two local varieties of the date-palm — the Date-sugar. 
Phanix daciyltfcra, whicli yields large bunches of 
excellent dates, and the Pliiiiiix sylvcsfrt\, the wild 
variety, which produces a small worthless fruit, 
relished only b^thc birds. The former chiefly thrives 
in the plains stretching *to the south-west of Jhang ; 
the habitat of the latter is the Salt Range, the Sew^'lhk 
tract, and parts of the Fastei n Ruiijab.'^ 

The Phivnix sylvt’sfris yields, when tafiped, a liquid 
which can be made into a very p, datable g///' or sugar 

^ See the Consular Report on the Sugar Indiislry of Korinos.i, 
cited above, passim. 

2 The “ Times"' Eiv^inccnnp, Snpl., Feb. 11, 1910. Their example 
might be followed with advaut.ige bv some of tiie Indian factories 
which have to deal with the sugar crop over laige stretches of 
country. Portable tramways in J.rv.i and Mauritius have not only 
diminished the co^t of transport, but reduced to a minimum the^loss 
occasioned by the factories not being able to dea^with the whole of 
the |:ane^-crop at the time ol its groitest richnes'^. 

^ Cf. Stewart, Punjab Plants^ pp. 243 et seij., and the Multan Dist. • 

Gazetteer (1902), p. 228. 
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by exactly the same process as cane-juice goes through. 
Date gnr is manufactured to a large extent in the 
northern half of Jessore; as well as in other districts 
of Northern Bengal, where nearly every substantial 
cultivator engages in the industry, which holds, in 
some places, a position second only to agriculture.^ 

An ordinary date-palm in the South-Eastern Punjab 
bears a rupee’s worth of fruit every year. A single 
tree in Bengal, on the other hand, yields 240 seers of 
juice, which gives 30 seers of gnr, meaning a net 
annual profit of three rupees.* ^ 

Some sixty years ago Mr. Edgeworth, then Com- 
missioner of Multan, ** got men from Jessore who 
were acquainted with the method of extracting sugar 
from the juice of P. sylvestns there. They remained 
at Multan for some time experimenting ; and, although 
they seem to h.ive been hostile to the success of the 
scheme, and said there was less saccharine matter in 
the juice of this than of the other species, it seems to 
have been shown that the fruit of a female tree is 
much more valuable than its sugar was likely to be, 
and the male tree has but little juice." The experi- 
ment can hardly be considered final even as regards 
P. daclylifera, while the now unused groves of the 
wild variety seem to otter a Held for a new village 
industry. 

' See Quar.Jonrn Dept. A}lr , Bengal, Jan. 1908, pp. 161 et seq.; 
Indian Foreslci, Vnl. XVIII,, Dec. 1892, p. 75. 

* Sec Mr. A. D. Ghose’s note on this industry in App. HI. to the 
Report of tlic Madras Industrial Conference (lOOS). He gives 
tigures to show that it would pay to plant t.ie tree for the sugar. 

Stewart, op cit. p. 245. 



CHAPTER XIV. 

Woodwork. 

The workci*in wood iialuiMlly he expected to 

flourish best wheiV his niw in.iterial is most plentiful ; 
and if the census figures are true, his craft is best re- 
presented in the subinonl.iiie districts of Hoshiarpur 
and Sialkot, which have an abundance of timber within 
their own borders, and again m Karnal, L.ihore, Amrit- 
sar, Jullundur and Gujr.uuvalki, which are within e<isy 
reach of their sources of supply. On the other hand, 
the industry languishes on the treeless plains of Hissar 
an^ Mianwali,* Ludhiana and Multan. This rule, 
hovfever, is not a very sure guide, for Kangra, Gurdas- 
pur and Rawalpindi, in spite of their timber, are not 
specially distinguished for their wood-industry, while 
the Jhang district is noted for the skill, if not the numb- 
er, of the artisans who have won tor the carving of 
Chiniot a fame that lias travelled far beyond the Sutlej. 

Besides the timber cut and sold by priv.ite persons, 

District Boards, and other liodies in the province, 
about 3 million cubic feet are annually sold by the 
Forest Department and 5 millions are imported, 
chiefly from Kashmir, by private agency. 

^niong the woods mosj in demand may be men- material, 
tioned the kikar [Acacia arabica) and i\\& phiildhi [A,* 
modtsta)y which are used for posts, beams ancl rafters, 

27 
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cart-wheels, axles and Persian wheels, and agricultural 
implements generally in every district ; the shisham 
{Dalbergia Sissoo), a very hard wood highly valued for 
all purposes requiring strength and elasticity, e.g.^ for 
house-building, furniture, toys, sporting requisites, etc. ; 
the siris (Alhizzin Lebbck)^ a handsome and fairly 
durable wood, much resembling walnut-wood in 
appearance, and in request for furniture and agri- 
cultural implements ; the inn [Cedrcla Toona)^ a soft 
and easily-worked timber for furniture and carriages ; 
the deodar {Cedrns Deodara), a moderately hard, oily, 
but very durable wood, for railway sleepers, house- 
building, rough furniture, and general carpentry ; ^ 
the bidr (Finns cxulsa)^ a moderately hard wood of 
good quality for house-building ; and finally the 
chit (P. longifolia), inferior to the last-named, but 
still in considerable demand on the plains for house- 
building, and in Gujrat in particular, for cheap furni- 
ture and packing-cases. 

The artisans. The carpenter is one of the hve necessary menials of 
every village in the Punjab, and renders important aid 
to the dominant industry of agriculture. There is no 
need, however, to linger over the simple round of his 
tasks, and we will leave him to shape the plough, and 
make the cart, and build the home of his rustic patrons, 
and proceed to the more highly developed activities of 
his brother in the town. His numbers in a few re- 
presentative districts, however, are worth indicating. 


Sialkot 

7,469 1 

Kai nal 

4,271 

Rawalpindi 

1,656 

Amritsar 

6,0,33 

Guid ispur 

3,594 

Hissar 

1,181 

Hoshiarpur 

5,562 

1 Jullundur 

2,998 

Ludhiana 

1,061 

Lahore 

4,8"9 

Kaii^^jra 

1,750“ 

Mianwali 

1,001 

Gujranwala 

4,636 

1 Gujrat 

1,730 

Multan 

763 


^ Deodar v& not leally suitable for indoor work as its oily surface 
collects dirt. 
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The wood-work of the towns falls into several divi- 
sions which are fairly well marked, in spite of the fact 
that they overlap to some extent. Of these the trade 
of the journeyman-carpenter who engages in house- 
building, and prepares doors and windows, beams, 
posts, and rafters, is the most important, but is beyond 
the scope of this inquiry. The various other brandies 
will be reviewed in their order. 

The Jullundur district must now be considered, with- 
out question„the foremost centre of artistic carpentry 
in the province. • Its artisans, like those of Amritsar 
and Hoshiarpur, find lucrative employment in Simla 
and other stations in the hills, and supply a fair pro- 
portion of the skilled labour on the North Indian 
railways from Baluchistan to Bengal. In jullundur 
city itself there are about 50 joiners and 80 carvers, 
cabinet-makers, and brass and ivory inlayers, all of 
them (whether Hindus, Mohammadans or Sikhs) 
Tarkhans by (^aste. They work separately, each man 
in .his own workshop, and gain from a rupee to 
Re. 1-2-0 eacli per diem. 

Carved and inlaid trays, picture-frames, tables, and 

numerous other articles, cheap, well-joined and well- 

finished, are made and exported all over the country. 

The wood most esteemed is the sliishani imported 

from Hoshiarpur and costing from Re. 1-8-0 to as much 

as Rs. 8-0-0 per cubic foot. The ivory for inlaying 

usually consists of bracelet-turners’ waste and the 

brittle inner portions of the tusk, and costs eight annas 

or a little more a seer. Camel-bone, which looks like 
• * 
ivory, is occasionally substituted, btit soon betrays 

its?elf’by decaying and losuig its gloss. Box-wood or 

chikri (Buxiis sempervirens) which resemble^ inferior 


Aitistic 

work. 
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Hoshiarpur. 


Chiniot. 


t r 

ivory in colour and grain; and costs only two annas a 
seer, occasionally serves the same purpose. 

Hoshiarpur city owes*' its reputation for carving 
and inlaying to the efforts of Mr. W. Coldstream, I.C.S., 
who first turned the skill of the local artificers 
from boxes and pen-cases to articles for the use of 
Europeans. Nearly 100 joiners and 20 artistic workers 
are to he found in the city itself, and 40 carvers 
and in layers in Bassi Ghiilani Hussain, 24 miles off. 
A good proportion of the local work is done for 
shopkeepers, who give cash advanojs^to the artisans. 

The local productions are often ingenious, but, 
except when a model is given to be copied, are of 
absurd design and adorned with trivial and inconse- 
quent patterns. Of late years the workmanship has 
deteriorated. 

Chiniot is well known as the home of the Moham- 
madan style of carving, as distinguished from Jul- 
lundur, which is the centre of the SikE school. Here 
‘Os wrought an inlay of brass in shhham wood, bear- 
ing a general resemblance to that of Hoshiarpur, but 
much bolder, freer and better in design. This is ap- 
plied to desks, glove-boxes, screens, etc., but is obvi- 
ously capable of more varied and extensive applica- 
tion."^ The local workers, about 140 in number, are 
all Mohammadans of various castes and ply their trade, 
singly, or in small factories under a master-carpenter. 
Wages are said to range between Re. I -0-0 and 
Re. 1-8-0 a day. The shisham wood used for artistic 
worjc is procured either from the surrounding villages 
or from Wazirabad. It costs from Re. 1-8 jo Rs. 2 
, per cubic foot. '' 

Mr. Kipling’s note in the JhangDist. Gazetteer. 
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Wood-carving of a somewhat rough though not 
unpleasing kind is done at Bhera, where one occasion- 
ally finds good specimens of carved entrances and 
window-frames. Richly worked doorvVays are also 
affected by many of the hill-folk of the Kahuta 
tahsil (Rawalpindi) but they have no artistic excellence.^ 

The wood-carving industry is Nourishing on the 
whole, but is capable of considerable expansion if 
more business-like methods are adopted by the arti- 
sans. A possible line of future development is the 
manufacture of caryed and inlaid panels, which could 
conveniently be sent to Europe to be worked up there 
by the cabinet-maker. 

Plain furniture of European pattern is made in 
almost every cantonment and large city in the province. 
In Lahore, for example, there are a dozen workshops 
large and small, in Mult.in live, and in other stations 
in proportion. 

Gujrat City, however, lias earned a special fame for 

» 

it^ goods, which, though plain and admittedly copies, 
are* yet appreciated in every affluent Anglo-Indian 
home for their good joinery and finish. There are 
three large and eight small factories, of which the 
largest employs thirty c<irpenters, and six miscellane- 
ous artisans such as polishers, etc. All the persons 
engaged in the industry, from the proprietors down- 
wards, are Tarkhans by caste, and, with a single excep- 
tion, uneducated men. An ordinary carpenter earns 
about Rs. 30 per mensem. Most of the tirms work 
with borrowed capital. 


^ No wood-carving is done at Ratya (Hissar district). The Punjatf 
monograph on woodwork needs revision on this point. 


Other 

centres. 


Furnitm e. 


Gujrat. 
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Good timber, shisham, phiddhi, and kikar^ is locally 
available, but besides these teak is imported from 
Karachi and deodar y did and bidr from the Jheliim 
and Wazirabad depots. 

Kart.irpur. Kartarpur has an equal reputation for cheap and 
well-joined office furniture, such as chairs, tables and 
cupboards.^ It has about 100 carpenters, who work in 
25 shops, but, in addition to these, a large number of 
artisans come in for the day from the surrounding 
villages. Though the factory system is the rule here 
also, a fair proportion of the workij’s done on contract 
by individual workmen. Wages are said to be about 
12 annas a day. 

Eight thous.ind rupees' worth of furniture, on an 
average, is exported annually in every direction, about 
half of this being sent out by a Brahmin ex-station- 
master ot the name of Sal wan, who has built up a 
lucrative business by his energy and enterprise. He 
says he get^^ a return of ten per cent, on his capital. 

Wood is cheap because of the proximity of the Beas 
depot, and costs Re. 1 per cubic foot for shisham, and 
from Re. 1-8 to Rs. 2 for inn and deodar. The cane- 
work is done by a few Bhanjars, a very low caste, who 
charge a rupee for doing the seat and back of a chair, 
'riie cane is of second quality, imported via Calcutta, 
and costs Rs. 4 a maund in Kartarpur. 

Bamboo Bamboo furniture is made in most large cantonments 

I by wandering Hindustanis, who make very fair copies 

of designs in illustrated catalogues. There is a fairly 
large and settled colony of these men in Ambala, where 

i 

1 When the writer was at Hoyhiarpur he found it cheaper to 
♦ order furniture from Kartarpur, 18 miles by cart-road, than to have 
it m.ade locally. 
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they have 15 or 16 small factories or workshops. Cane 
is imported from Calcutta and Barc'illy, and bamboo 
from Kalka and Najibabad. , 

The manufacture of wickerwork arlielcs offers an 
opening to a capitalist who will collect good specimens 
of foreign workmanship, especially of the folding kind, 
and get them copied by his men. The official in 
particular, who is liable to constant transfers, would 
prefer cheap, strong and portable wickerwork to 
cumbersome articles of wood, which lose their finish 

in a few moves. ^ 

% 

The kliarddi or turner is found in every village, for 'I'umcry. 
he is the original cabinet-maker of the land. It is he 
who makes I he stools, and settees, and bed legs, and 
boxes, that constitute the traditional furniture of 
a Punjabi’s household and the gaudy wooden toys 
that are the delight of his children. The turner’s art 
is, as might he expected, primitive in the villages, hut 
develops with the taste of his customers in the towns. 

*Delhi, with 450 turners, is the largest centre and is 
folfo wod by Amritsar with 100. There <ire about 80, 
most of them Mohammadans, in Hoshiarpur, and the 
same number in Bassi (ihul.im Hussain. The pecu- 
liarity of Hoshiarpur work is that the lines of a pat- 
tern are often scratched in one colour and then tilled 
in wath another. The general effect is rather lurid, 
owing to the use of a tin-foil ground, over wdiich lac- 
mixed w'ith aniline dyes is laid. P.ikp.itan, in Montgo- 
mery, has a provincial reputation for wares of a solid 
surface and design. Sahiwal, in Shahpur, is also well 
knowai, but its wiu'k, though marked by great free’dom 
ii^ dq^ign, is crude, ill-hni?ihed and badly coloured. 

The turner mostly uses the wood of the shisham ancf 
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iht phuldhif but the soft and resinless ubhdn (Populus 
euphratica) is preferred in the Multan division. The 
timber of the kJiair (Atada Cciteclni), the kangu 
{Flacourlin Ramontchi) and the kaii (Oka ferriiginea)^ 
are also used in several districts. In buying articles 
of sliisham care should be taken to select those made of 
the red heart-wood, which worms never touch, and to 
avoid the white sap-wood, which they relish. 

Walking-sticks are made at Wazirabad, Hoshiarpur 
and other places, generally of bamboo or kau, the 
wood being frequently lacquered or inlaid. At Nizam- 
abad there is also a considerable trade in Malacca 
canes with silver or horn handles. The industry is 
capable of development in the hands of enterprising 
men. They could utilize a great many trees in the 
Punjab which would yield a much handsomer article 
than the stock style of cane offered to evei y passenger at 
Wazirabad station.^ If the sticks are i\eatly finished, 
they will command a good market in the larger cities. 

Combs are largely used in the province, particularly 
bv the Sikhs. There are 120 aitisans in Amritsar, 60 
in Delhi, 50 in Lahore and 90 in Nurpur (Shahpur), in 
addition to a large number scattered all over the coun- 
try. The only instruments required are a saw, a lathe 
and a cold chisel, with which a skilful workman can turn 
out from 20 to 30 combs a day, and earn from 4 to 8 
annas. ^ The wood used is that of the chikri, the gcniia 

^ See Tioup, hidian W'’'(7o^/s and their Uses {Ind. For. Mem.) 1909, 
p. 50, for .1 long list of suilable wpods. Before any varieties are 
used in large quantities, samples should he sent to the dealers for trial. 
The manufacture of walking sticks is described in Spon, Workshop 
Raeifts, Vol. IV. 

* For an account of hand ma/:hinery for combs see note 4 on 
jpage 123 supra. For machinery for making penholders, see tbid. 
note 5. 
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(Carissd spuiariuii), the haldti [Adina coniifolia)^ the 
kildivd {Wnglitia tonientosa)^ the kaUj the kangUy^ and 
tlie sliisham. ■» 

The country-cart with a sliisliani bddy and kikar Caila and 
wheels is made everywhere. At Lahore, for example, 
there are 25 factories, while the villa<,^cs round about 
Gujrat City export cart-wheels in large numbers to 
the Attock district. There is also an expanding in- 
dustry in cainagcs of European style, and a number 
of factories make vehicles such as titnituuis, cabriolets 
and victorias, in^kahore, Ambala, Jullundur and other 
important places. Parts of carriages, as well as timber, 
are generally imported from England by the best 
man ufactiii ers, but teak and Imi are also used. 

The builder of boats was important before the rail- Boats, 
ways killed river-navigation, and his trade with it. 

Kalabagli, on the Indus, once a noted centre, now 
produces only half a dozen boats per annum, and so 
does IsA Khel^a Tittle further down. Five or six arti- 
liecis each at Jhugian and Jalalpurin the Pmd Dadan 
Khan sub-division <ind a few more in the Jhelum, 

Wazind^ad and Amritsar lalisils are all that survive 
of the industry in the rest of the Punj.d"). 

The Punjabi artisan is skilful and ingenious, but he vSugfjestions. 
is a poor joiner.. The strength of him is sometimes 
wasted into the hneness of a web, bid ^ Kuskin ^could 
scarce complain that it is d<iily racked into the exact- 
ness of a line. He has, in fact, much to learn in the 
way of improved methods. Even such a cheap and 
simple contrivance as the fret — saw^ is not known save 

F^r other woods, sec Troujpf op, at. p. 25. 

= A frcls.iw on an iron stand, with trcadlc-niotion can be had (of 
Rs. 15 in Calcutta, 

28 
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in Jullundur, and in a single workshop in Hoshiarpur : 
the imtravelled artificers of Chiniol have not even 
heard of it. Moreover, eVen in the places where it has 
been introduced, the tool is not fully utilized. The 

mistri " only perforates panels with it preparatory to 
carving, though it could very well be made to do the 
work of a frame-saw, and cut joints much more accu- 
rately and neatly than is now done. 

F'urther small circular saws, mounted on foot-driven 
lathes,^ such as are common in Germaiiy, would be 
admirable for work with soft woods ,like deodar and 
c7/f/, and would do away with the boy-assistant, who 
spoils as much as he finishes.^ 

2. There is no organisation at all for introducing 
improved tools and machinery among the artisans. 
This ought really to be one of the functions of the in- 
dustrial schools, which should not only teach the use 
of such appliances to their pupils, but also serve as 
demonstration stations for all carpenters. ^ Some 
central school should keep a good collection of th^'‘se, 
and make loans, fiom time to time, to the district 
schools. Such an institution might also maintain with 
advantage a show-room, where all the less known 
timbers of the province could be exhibited by the 
Forest Department, along with articles made from 
them. 

3. The existing official scheme of industrial educa- 
tion, more particularly in carpentry, is unsatisfactory. 
It comprises too much drawing, too much carving, 
too much reading and writing, and too little plain 


^ .Such a saw need not cost more than Ks. 50. 
See also p. 169. 
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carpentry, to turn out good workmen. 1 Industrial 
schools should aim not merely at teaching, a handi- 
craft, but also at preparing their pupils mentally, 
morally and physically, for steady aild strenuous 
manual labour for eight hours in the day. Carpentry in 
itself is not a difficult art to learn. It is often acquired 
by amateurs, but they do not thereby become tit per- 
sons to be employed as journeymen carpenters. It is 
absolutely futile to expect a boy who has played with a 
few tools for a couple of hours, and then scribbled on 
paper the rest of the.day, to take kindly to a workman's 
arduous life. His training has left him litter to wield 
the pencil than the hammer, and he will prefer to drag 
on existence as an inefficient draftsman in a P. \V. D. 
office.^ As suggested in the Introduction, the present 
system needs to be overhauled by practical experts 
familiar with the crafts and local conditions of North- 
ern India, and also having experience in industries and 
industrial schopls in the more advanced European 
countries. 

4. There are too few schools of carpentry in the 
province : one at least of the right soit should exist in 

^ While the Punjab industri.il schools devote only two hours on an 
average, daily, to practical work, the Sali.ir.inpui C. M. S. Industiial 
School devotes five or six, with belter results. 

s It should be borne in mind that these lemaiks are directed 
against industrial and not against technical schools, to which quite 
different principles apply. The former aim at turning out skilled 
“ hands,” and perhaps foremen, and only so much study should be 
allowed in them as will enable a workman to make the best use of his 
hands. The latter are meant to be tiaining grounds for the com- 
missioned officers of industry, who must, in addition to some business 
training, have a better general education than the rank and file of 
artipns^. In connection with every technical school there should be 
a higher elementary school in which general education is ass<jciated • 
with manual training. 
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every district, for there is a great dearth of go(Kl 
joiners everywhere. As has been mentioned before, 
all artisans engaged in 'decaying industries, as, for 
example, the Kashmiri weavers of Sialkot, are most 
anxious to start their sons in fresh walks of life 
where they may have better success than in the old 
ones, and it is time to set to work to satisfy this desire. 

Carpentry is, in a way, the mother of all industrial 
arts, and a good carpenter will master any other craft 
just as easily as a good cricketer learns ;t new game of 
ball. Even if the schools send foVtl? moie carpenters 
into the world than <ire needed, that will be no loss, 
for the surplus will be welcomed by the mills and 
factories, that are now crying aloud in vain for 
intelligent and steady labour. ^ Let this country for 
once, take a leaf from the industrial history of the Ger- 
man nation, among wlnmi ‘Mhere appears to be a con- 
sensus of opinion that schools foi wood-workers have 
proved a great blessing to the people ; for, besides 
bolstering up the industries of the country, they ^idd 
greatly to the artistic pleasure and development of the 
people themselves.” 2 

1 A school of carpentry need not cost more than Ks. 250 to start, 
with a recurring annual expenditure of Ra. 800 (exclusive of scliolar- 
ships) Such schools are already llouiishing at Mu/aflargarh, Jhang, 
Chiniot, Hissar, and other places. They should be paid for both by 
the District Boards and the Municipalities, foi carpenters are equally 
necessary to agriculturists and townsmen. The first thing to do is to 
select a place where the people want a school of this kind. Inquiries 
should be made, and a list prepared of such children of school-going 
age In the neighbourhood as are willing to enrol themselves. A 
certain number of scholarships in the form of free board and lodging 
should also be offered to boys from outstations, and both the artisan^ 
and non-artisan classes encouraged to join. 

» Jour. !^oc. Arts, Vol. LIII. July 21, 1906, p. 916. 
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5 . Finally, an urgent need of the province is a 
separate inspector of industrial schools, who should be 
charged not only with the 'supervision of existing 
institutions, but also with the duty of givhig advice or 
encouragement to local authorities in the setting up of 
new schools. His oi'hce might at the start be com- 
bined with that of director of the “ Railway" technical 
school at L.ihore until there is sufficient work for him 
in his proper sphere. Under the present rules, the 
Principal of the Mayo School of Art is burdened with 
this task, for whi(;h*he has little time, and often little 
inclination. Specialists in art do not necessarily 
know anything about industries. Few, if any, artists, 
for example, who exhibit at the Royal Academy, frame 
their own pictures, or make their own shoes. The 
existing arrangement owes whatever success it has had 
111 the past to the ability, versatility and enthusiasm of 
the eminent men who have presided over the Mayo 
Scjiool of Art. • 
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MiSCliLLANKOUS WoOD INDUSTRIES. 

This cliaptcr covers a few sections that could not 
conveniently be grouped in the preceding one. In 
addition to saw-mills it treats of the manufacture of 
toys, sporting requisites, casks, matches and pencils, 
i.e.f industries involving the use noV only of wood but 
also of other raw materials. 

Saw-mills. A steam saw-mill is attached to the harmonium 
works of Shankar Dass and Co., of Lahore, and a much 
larger one has been just set up m the same place under 
the name of the Premier Saw Mills in connection with 
a furniture factory, but mainly with the object of 
doing job-woik for the public. There are also two in 
Amritsar, one with a steam-engine, iiuthe municipal 
workshops, and the other, driven by electric power, in 
the canal establishment. A furniture firm in Gujrat 
has a steam-saw which will cut from 125 to 150 square 
feet of sliishani per hour. The two biggest contractors 
in Rawalpindi also have one each, and so has Ganda 
Singh Uberoi, the well-known maker of sporting 
requisites in Sialkot. A band-saw worked by electri- 
city, with a motor stand-by has just been purchased by 
a tinsel maker in Delhi. Lastly, a timber contractor is 
setting up machinery at Phillour, near the forest depot, 
with the object of supplying fir planks, ready tongued 
and grooved, to the markets of the province. 

The Lahore mills charge ffie public from Re. l‘-8 to 
Rs. 3 pe^ hundred square feet of soft timber, \v^hile 
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the Gujrat furniture firm is content with Re. 1-4 for 
deodaVy Re. 1-8 for c7//7, and Rs. 2 for shishain. The 
charges for hand-sawing, on the other hand, arc very 
heavy in some places, as tlie following tabl*e will show.^ 
100 sq. ft. Sargodha. Jhclum. Wazirabad. Delhi. Lahore. Ambala. 


of 

Rs. 

Ks. 

Rs. 

Rs. 

Rs. 

Rs. 

Deodar 

3-0 

2-4 

4.-0 

2-8 

2-0 

3.2 

Shisham 

6-0 

5-0 

6-0 


3-6 

6-4 

Kikar 

7-0 

6-0 

6-0 

__ 

3-6 

6-4 

With 

the except 

ion of 

Delhi 

and L 

ahor(‘, 

none of 


these places possesses a steam-saw.* 

Saw-mills are c^f dwo kinds : the one squares tree- 
trunks into logs, and the other cuts up the logs into 
scantlings and deals. The former should he located 
within a convenient distance of the forest from which 
the trunks are U) be brought, while the latter may be 
set up, if possible along with a planing mill, in any 
town where, roughly speaking, 30,000 maiinds of 

A pais of ordinary hand-sawyers will saw in a day : — 

• From 60 lo SO sq. ft. of deodar. 

, „ 48 „ 60 „ „ shfsliam. 

„ 32 „ 35 „ „ kikar. 

* It will be useful to give the railway traffic figures for imwroughl 
timber at some of the chief stations. The figures do not. of course, 
include material carried by road or iiver It would be a matter for 
further inquiry what piopoitioii of the timber is received or sent 
ready sawn. 


Stations. 


Inward. 1 

Outward. 



1906-07. 1907-08. 

1908-09. 

1906-07 

1907-08. 1908-09. 

Delhi 

203,533 

210,865 

274,515 

66,048 

45,043 

52,336 

Ambala 

60,934 

30,472 

32,980 

5,192 

8,950 

7,106 

Lahore 

111,711 

95,377 

45,652 

7,620 

7,278 

8,345 

Jhelum 

10,104 

13,847 

8,178 

251,162 

25 1,059 

171,133 

Rawalpindi 

46,297 

^ 88,587 

61,260 

10,562 

12,020 

35,009 

Lyallpur • 

49,242 

53,386 

47,354 

1,639 

8,480 

1,914 

Go^ra • 

16,045 

28,229 

%4,099 

2,044 

3,241 

945 

TobaT^k Singh 7,203 

27,353 

36,361 

148 

49 

641* 

Sargbdha 

80,862 

24,554 

82,113 

1,647 

1^2 

• 

1,761 
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timber is available annually for sawing. Water power 
is very suitable for this industry, and where this can 
be had, 16,000 maunds of wood every year would 
suffice to make a large saw-mill profitable. Moreover, 
small engines of two to four H. P., fitted to burn 
w’ood-waste, can now’ be had cpiite cheap, ^ and makers 
of boxes, furniture, etc., wall save labour, and do more 
uniform work, if they set them up to turn theii' saws. 

The increasing love of field sports in India has 
given rise to an important industry. Requisites for 
games are made at Lahore, R.’w;«dpiiHli, Amritsar, 
and other places, but Sialkot has achieved a fame 
w’hich is not confined to the Indian Empire. There 
are a great many factories in the last-named city, that of 
Messrs. Ganda Singh Uberoi and Co., being the largest. 
This one fitted with all the latest appliances, and 
employs on an aveiage a hundred men and boys under 
European foicmen.^ The second largest firm is that 
of Jhanda Singh Uberoi and Co., who have initiated 
the novel though excellent system of apprenticing 
boys of <dl castes at a starting salary of Rs. 4 per 
month, the parents giving security in each case that if 
the apprentice leaves service before five years they will 
refund all moneys received by him. 

The Sialkot manufacturers would warmly w’elcome a 
school of carpentry, as the sole obstacle in the way of 
their indefinite expansion is w'ant of skilled labour. 

' A 4 B H.P, oil-engine would cost about Ks. 1,200, the working 
expenses for six hours, with oil at Rs. 2-12 per 4 gallons, coming to 
Ks. 35 to 40 a month. 

2'Eiom the papers of this firm it appears that they send a regular 
supply of tennis and badminton rackets to one of the best-known 
English makers, and have instru^itions to despatch weekly ,as ipany 
cricket balls as they can supply. For an unknown reason the Sialkot 
firm is nOv to stamp any names on these goods. 
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From the polo held ;md the hockey ground the Toy 
transition is easy to the gambols of the nursery, where 
the Indian child grows m the happy companionship 
of what Dr. Coomaiaswamy would call symbolical 
l epre^ent.itions of men and animals. I^ude dolls and 
toys of wood, mostly turned and l.icquered, or inlaid, 
arc made everywhere, particularly in Delhi, Amritsar, 
Jullundur and Lahore*, where there is a constant 
demand. Tlu* taste for moie linished articles is, 
however, grcpving,^ and c'llorts should be made to 
satisfy it locally. % * 

In (k‘rm,iny ^ and Japan, where enormous tjuaiitities 
of cheap <ind attractive toys are m<ide for export, the 
industry is mainly practised by peasant families in their 
homes, while in Americ.i large f.ictories do the work of 
human hands with autoni.itie machines. The raw 
material costs very little. Diven a handful of waste 
wood, a few bits of leather, a little wool or hair, some 
pajnt, and a ntodicum of skill, the resulting sheep or 
beiy will be the joy of any nursery in tlie world. The 
Jndhin workman does not lack the requisite deftness, 
<ind, with proper guidance, he ought to rival tlie 
CieriiLin or Japanese artiticer. The Mayo School of 
Art at Lahore might engage a Japanese instructor in 
toy-making, and ckisses might also be started at Delhi 
and Amritsar, which are great centres for such minor 
industries. A museum of siiit.ible toys, with models of 

1 India imported toys to the value of Ks. 31,32,102, fiom counlrieb 
outside the British Empiie, in 1908-00. 

2 Ocimatiy exports toys to the value of over 2^- millions st^ilin^ 
eveiyyeir. Over 50,000 persons aie engaged 111 the mdiisti y, chicMy 
iu.Nm-nbeig and Sonneberg. TR the former town toy-making is a 
facte industry, and in the latter a household onc.-/o//r. .Sac. Arts] 
Dec.*18, 1903, pp. 111-2. 

29 



226 


Casks. 


Matclics 


MlSCELLANE(?lj» WOOD INDUSTRIES. 

4 

tools and processes, would cost little, and do mneh 
^a)od, if set up in connection with these classes. 

Casks are made to hold liquids such as paint, or dry 
L^oods like ceilophony, cement, soda or fruit. Qiicrcits 
dilataia and iQ. iiicmia have been found fairly suitable 
for beer casks, while the following might be tried for 
dry goods. It may be noted that a cask-factory need 
only have waste timber of the length of the staves 
and head boards > 

1. Abies Pindtow 1 \ Cement ..nd colorl.ony 

ricea Morin da ^ ) 

2. Populus enphratica. ^ Emit and possibly cemciil. 

3. Quercus Spp. Moi c durable dry-goods casks. 

There is hardly any opening yet for cask-making in 
this province, but there will be one if Portland cement is 
ever manufactured in large quantities. Rupees 15,0(i0 
would suftice for a factory (including a H.P. engine) 
turning out from 40 to 50 oil-barrels per day of ten 
hours. 

The manufacture of matches has a great future in 
India, and if the factories set up from time to tinu' in 
various provinces have failed, it is chietly because they 
were built on iinsuitab'e sites, without the advice of 
1 ‘xpeits, and often without adequate capital. 

The dominant factor in this industry is, of eouise, 
the siipplv of wood, which must be av.iilable at the 
works at three to fue annas a cubic foot for the 
coloured, and seven annas, at the most, for the white 
varicti(‘s. For an outturn of 700 gross ol Idled boxes 
a (lav 60,000 cubic feet of wood would be required 
anin,ially. 

r 

Ab/e.s Vuuirow^ Kiig. silver lir, vcrii. Pandran, ios. 

* Picea Morimia, Eng. Himalayan spruce, vern. rai, 

^ Pofi\Uis enphratica, vern. nblidn, balidn. 
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A small factory with a capital of Ks. 8,000 has just 
been started at Solon, on the Kalka-Siinla Railway. 
It is fitted with Japanese hancf-machiiies, and is said to 
be well suited for its wood supplies. (^Jul (P. longi- 
J'olia) will be used for splints, and seiintl {Boinhuv 
malahai iLiiui) for boxes. 

A model match-factory will shortly be set up in the 
B.ireillv distiict of the United Provinces bv a limited 
company with a capital of tliiee lacs of rupees. Among 
its promoters. is Herr Roller, a German manufacturer 
of match-macliim^r5c 

One of the sites suggested by Mr. Troup for match- 
manufacture on a large scale in the Punjab is Gha/.i 
Ghat on the Indus, wheie an annual supply of da, 000 
c.ft. of Popiilti'^ L'lipJii alicd IS m'w available, and 
100,000 c.ft. could be had 20 years hence, d'he cost 
at Gha/a Ghat would be from 8 to 15 rii})ees per lOO 
cubic feet solid. 

Jagadliri is» peihaps the best place lor utilising 
Hii^ialayan coniferous woods (Finns cvtclsii^ P. 
loitgifolia, and Picca Monnda), obtainable in large 
e]uaritities from the jaunsar l-orest Division ol the 
United Provinces. 

Mr. Troup suggests plant.itions, in w.iste .irea^, of 
Bonibiix ninlnbaricn in, Ailnn/Iins cxci’Pn and Popnlns 
cnphvnliiii , to serve as leeders tor match-fiictories. A 
plantation of 500 acres of Ponibax nuildlxiricn ni would 
yield, at the present rates, an annual revenue of at 
least Rs. 7 per acre. ’ 

Pencils, too, are consumed in large and increasing 
quantities, and could, perhaps, be manufactured here at 
a profit. An establishment of the size of the Small^ 
Ind^ries Co. of Calcutta, cap able of turning;)ut from 

^ On the subject generally see Mr. Troup’s recent rtionograph on 
match-making (I ml. For. mew.). • 
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150 to 200 gross ;i cLiy, would require a supply of about 
75 to 100 cit. of wood. Timber of good quality yields 
three gross per cubic h/ot, but, it full of knots and 
cracks, it will only produce two. T(^ enable the 
pencils to be sold at Ke. 1-4 per gro>s, with a margin 
of profit, the wood must be delivered at the lactoiy at 
Re. 1-2 per cubic foot. It may be mentioned tliat 
German pencils sell wholesale at Delhi at from Re. 1 1‘^ 
Rs. 8 pel gross, according to cjuality. 

The following Punjab woods are suitable lor 

pencils : — 

1. Deodar {Cednis Deodara), the best for tlic pui pose, 
IS av.iilable in sullicient quantities at Sh.didaia, 
Wazirabad, Jhclum and Jagadhii, but it costs a ru[H‘e 
j'ler cubic foot and its price is rising. 

2. CJnl {Piiius excelsa) is another lair pencil-wood. 
It can be had in abundance at Jlielum, Wa/irabad and 
Jagadhri, at about 12 annas pci’ cubic loot, but its 
price is sure to rise four or hw years hence. 

3. Rliododciidroi! arboiriiiii h<is atso been sug- 
gested, but it IS so scatteri'd that its cost is imcertjiin. 
Moreover, a good part of its timber would be wasted on 
account of the knots. It is even doubtful if sufticient 
cjuantities would be available for more than .i few years. 

4. Piica Morinda and Abies Piiulnno may possibly 
,ins\\cr the purpose. They c.in be had in unlimited 
quantities at 8 ann.is.i cubic foot, at any place where the 
railway ciosses the Punjab rivers. The limber is jmor, 
and is not used except by tlie cultiv.itors of the Canal 
Colonies, on whom it is palmed off .is “white deodar.'’ 

The other maleiials used by the pencil manufacturer 
are Ceylonese graphite,^ Chin.i clay, varnish, tur- 
pentine and wax. 

' 1 See Holland and Kcimor, AVt'. Mm. Prod. hid. in (Icol, 

Snrv. Ind., XXXIX. (1910), p. 97. 
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Ad inexhaustible supply of iron ores of the very best 
quality is found in Kangra/ in some of the H ill- 
states, * and dn the Narnaul district of the Patiala 
State. ^ Attempt*, *to exploit the deposits in British 
territory have failed through lack of fuel, labour, 
and communications, and the indigenous iron-smelting 
industry is ne.iring extmclion at Bashahar'' and 

^ In the valley of the rivei Tl. See KiUigra Dist. ('xKcltccr 
p. 170. 

Iron is no longer smelted in Kot Khai (Simla district), as the 
Forest Department has stopped tlie supplies of free fuel. There aic 
a few ore-bodies -if poor quality in the Suket, Jiibbiil and Siimoor 
StaTc,. 

'’*Iion ore, magnetite with haematite of exceptiitnally gooil quality 
'o7‘42 per cent, of iron in average sample), is found in the low ridge 
bed^en Chhapri (7 miles south of Narnaul) and J aim pur. Formerly 
it was in much leqiiest in the neighbourhood, .ind was exported 
to Jaipur and Alwar. (F. N. Hose, (u’oloi^v iind Mitwrcil I\\"^oiirn's 
oj Naruaul in Rcc. (h'ol. ///</, Vol. XXNIII.) Mr. liose 

recommends the construction of a railway Irom Narnaul to .Mtii for 
exploiting these ores. 

^ The iron mines m the Kohiu talisd ol the Hashah.ir State still 
provide metal for local agi icultiiral rciiuircmcnts, hut there is no hope 
for the industry, as the charcoal used lot smelting is prepared bv a 
most wasteful process. If the villagcis will make chaieoal of huge 
tieeb in modern kilns of the Jauns.ir pattern, the end may be decayed. 
At one time iron to the value of Us. 4,000 to 5,000 a year^used to be 
smelte^d here and sold in the ncij|JibouTing states and at Simla. The 
State appears to be lich in minerals, and a regular mineralogical* 
sur^5y* might yield valuable results. 
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MandiV where alone it survives, through similar causes. 
Tlie imported material is now so cheap that, except in a 
few inaccessible places, R no longer pays to work the 
ores by the piimitivc native methods.^ The possibility 
ot extracting iron from iIk^ Punjab ores by electricity, 
according to the methods now being tried in Sweden 
and Norway, deserves to be seriously studied by 
experts." 

The ()4, 000 inaiinds of unwroiight iron that comes 
every \ear into the riinjab linds its way direct to the 
foundries in the chief cities of the proviiice, and also, 
through the medium of the shopkec-per, to the woik- 
shops of the town and the village blacksmith. These 
artisans, however, largely use old scrap-iron, rails, etc., 
periodical auctions of wdiich take place at Lahore and 
other centres. The ordinary material costs them from 
Re. 1-8 to ]^s. 7 per maimd, but the steel most prized 
for cutlery is that of old tiles, at l^s. 10 per maund. ^ 

1 The orc-bodics of the S<iiaj Wa/iri of the Manch State aie almost 

inexhaustible, but arc only slightly woTked.- State Gazetteer 

(UK)4), p. 50. 

2 On the iron resoiiKcs ol the provinee ;;cncrall\, see Ba.len- 
Fowcll, Punjab Products (ISOS), pj). l-p , Ball, E(on. Geol. Jiui, 
pp. 504-0 ; and Watt Diet. Ecou. Prod. Did , Vol. IV. pp. 510 ct r-;. 

The ore deposits of the Kiiana Hills (Shahpur) arc lnea^^rc and 
inaccessible. 

Cf, Did. Jr, Joiirii., JVI.iich oO, 191 l,p. 410. For powei near Simla, 
see note I, p. 89 Foi pouei at Delln the notes uiidei Aluminium 
in Chaptei XVIII. should be couMilted 

The following lable, showing the inward and outwaid traflic of 


wrought iron for 1908-09 at 
is of interest : — 

selected stations on 

ihe 

.N-W. Railway, 

Stations, 

Oultoard. 


Diward. 

Amballa 

11,812 


41,440 

Ludhiana 

3,403 


18,747 

Jullundur 

4,354 


56,050 

Gujranwala . 

24,308 


34,961 

Waziiabad 

1,31)3 . . 


2,747 

Jhelum 

10,309 


46,924 

Multan 

5,887 


27,880 

Batala*' 

7,595 


19,508 

Lyallpur 

3,t)94 


25,689 
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There are a fair number of iron foundries in the 
province, thoui^h^ curiously enough, only a small one 
exists at Jullundur, which is tlie centre of an important 
gur yielding district. There are as inanv as seven at 
Batala that make good flour and sugarcane mills, 
lathes, etc., and export them all over the province. 
A three-roller sugarcane mill costs from Rs. 28 to til, 
and a flour null, seven maunds m weight, KN. 37. 
Some of the foundries hire out their sug.ircane presses 
for the se.isoi^ and send lound itineiant mechanics to 
look after them — ^ f\’stem which might he adopted with 
advantage by dealers in other agricultural machinery. 

The iron-ware usually made in the Punjab in- 
cludes : — 

(1) Ordinary agricultural implements, such as 

ploLighsh.ires and scythes. 

(2) Common hardware, such as door chains and 

hinges, nails, frying-i'tans and charcoal stoves 

» ‘(aiigitkh). 

(^) Cutlery, plain and ornainenlal. 

(4) I-zOcks. 

TD Safes. 

(6) Trunks and boxes. 

(7) A few other miscellaneous arhcU*s. 

The fust class, though llu- most import. mt to the 
cultivator, includes the simplest and rudest .u tides, 
payment for which is gener.illy regulated by tr.iditional 
rules, and consists of a cert.iin piopoition of the 
crop doled out at harvest time, ddic ex.ict prohis of 
the village blacksmitli defy determination. 

The jiianufacturc of common hardware is mainly 
tli^: province of thetown blacksmith though his country^ 
bre^^r not seldom engages in it also duringjiis spare 
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moments. Chivins, axe-heads, etc., are made in every 
district for home consumption and at many large 
centres, such as Jullundur, Batal.i, Gujranwalla, Sialkot 
and Alulhm, for export. Only the elieapest grade of 
iron is used for these articles. 

The chief industry of jullundur is lock-making, 
which will be treated later. Jullundur's manufacture 
of hardware is not important. At Batala there are a 
hundred families of loJian, many of whom seek em- 
ployment abroad, and a certain proporti(V.i are engaged 
in the seven foundries, while the rest do ('i dinary work. 
Sialkot owes its fame for iron-ware chiefly to the two 
villages of Koth Loharan (Eastern and Western), a 
few miles olf. In the eastern village there are 200 
families of blacksmiths, but most of the adults are in 
service as regimental smiths, railway employees, etc.,^ 
at Rs. 30 per mensem and more. Only physical im- 
titness or the force of domestic circumstances keeps 
these men from seeking employment outside Ikeir 
vdlage. There are 30 workshops altogether, where 
stirrups, bits, etc., are made for various regiments all 
over India, orders being received through relations em- 
ploved in the said legiments. “ Kolt ” or d.imasceiied 
ware is prepared in half a dozen shops for sale to 
Euro[K‘ans as curios.^ 

'Pile outside demand for blacksmiths from this vil- 
lage is greater than the supply, and a school of iron- 
work would j)robably succeed here and di.iw other 
castes into a profitable and expanding industry. A 

1 ?hcsc .iii'I tliiec shops in Gujiat complete the tale of dainasceiiers 
in tlie Punjab. The latter do a cheap and longh kind of vvLfk for the 
iocifl public and are flourishing, which is more than can be .-.aid of 
the master-workers of Kotli. The art is really out of datg It is 
curious but' not beautiful. 
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co-operative society would probably fail, as tiV* people 
are very factious and quarrelsome. 

Ihe situation in the western village is similar. 

There are from 200 to 300 households, but only from 
25 to 30 workshops. 

Cutlery is the speciality of Nizani.ibad, a villa^^e two Cutlciy. 
miles from Wazirabad, and to a much smaller extent/)f 
Sialkot and Bhera. The census of 1901 enumerated 
46 knife and tool makers'’ in Lahore and 30 in 
Amritsar. 

% 

In Nizamabad .there arc about 125 families of 
blacksmiths, many of whom have taken service abroad. 

There are about 25 workshops, J^iving employment to 
100 men, amongst whom, l)esides the hereditary crafts- 
men, one tinds a few Julahas, Mdchis and Barwalas. 

The cutlery is ^^enerally interior, being made of iron 
costing Rs. 5-8-0 per m<iund, but for the best kinds old 
tiles at Rs. 10 per maund are used. Some of it is sent 
to Kotl?-Lohai;in in Sialkot to be damascened, as that 
craft IS not practised in the locality. 

Besides knives, some ot the artisans in. ike walkmg- 
sti^l^s and others tube wells, which they undert.ike to 
set up near Nizamabad for Rs. 30, taking on themselves 
^le risk of not striking on water*. 

^The industry of Nizam.ibad is ilourishmg, there 
being a large export both of eutlery and walking- 
sticks to Bombay, C.dcutta and other places in India. 

The workmen earn from ten annas to a rupee daily. 

Some of them have got together a little capital and set 
up factories with a number of workmen under them, 
while amongst the rank .ind lile a co-operative society 
wvuld seem to have a chaitce of success. 

A very promising venture is the Punjab Cutlery and 
* 30 
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Sporting Works at Wazirabad, started by three 
educated young men with brains, capital and energy, 
who are making an effort to turn out the best quality 
of goods with tlie aid of all available labour-saving 
appliances. Their exhibits at the Lahore Exhibition 
were excellent, and they were awarded a silver medal 
at the Franco-British Exhibition in London for their 
cutlery, whicli was all sold on the spot. 

At Bhcra there are 20 workshops for cheap cutlery, 
which is exported to Peshaw.ir, Multan, etc. Besides 
these, three or four families mak(‘ knives and walking- 
sticks with fancy slone handies for sale* to Europeans 
in the hills, and have tlicreby earned for the Bhcra 
industry a somewhat (ictitious importance in Simla- 
written literature. 

The linn of Shivdeo Singh llberoi and Co. of 
Sialkot is one of the two or thiee m Indi.i making 
surgical instruments, 'hheir manufactures have been 
certified to be of great excellence by nian^ distin- 
guished medical officers and are exported all over India 
and Burma, chiefly to private practitioners. The best 
Sheffield steel at Ks. 40 per maiind is used for. ^he 
blades. They complain tint with the exception of 
commissions for repairs they get scant patronage from 
Government departments. ^ 

Locks. Two kinds of locks are made in the Punjab. The 

first is the local v<iriety with a serew-key, and the other 
an imitation of the English lever lock. Both are 
generally heavy and rudely made, but their popularity 
is increasing with the rise of wealth among the 
agricultural classes, who, like the small shopkciyers of 

^ It appears from the Consular Report for 1008 that there is a good 
demand for^ cheap cutlery in Java, now chiefly met by German^. 
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the towns, prefer them to tlie cheap but unsubstantial 
German article. Even in out-of-the-way places like 
Jhang, Rupar and Hansi one* often comes across rustic 
geniuses who almost rival Chubb. * 

Imported sheeting costing from Rs. 5 to Rs. 7 per 
mauncl is used for the outside, but very inferior 
material serves where it can be hidden from the eye. 
The chief centre of lock-making is Julhindur, where 
there are 150 artisans who make padlocks of both 
kinds. The Jocks when ready are given by the smith 
to the polisher, who takes two annas in the rupee for 
his trouble. An ordinary artificer will make about ten 
big locks a day and earn 1‘3 annas. No improved tools 
or appliances are used, the cutting, bending, etc., being 
all done by hand. 

The trade is m the h.inds of the Ivhoja shopkeepers 
who export the manufactures of Jullundur to Rawal- 
pindi, Peshawar, Ludhiana, JMult<in and Sukkur. They 
generally supply the raw materi.d and pay piece-wages, 
but^ where the lohar uses his own m.itenal, they buy 
his locks at J^s. 4 to Rs. 12 a hundred. 

TtTe local workers in iron and wood, as well as the 
masons, arc; all Mohammedans and form one com- 
munity, any one of the three crafts being open to every 
member of it- The locksmith of Jullundur is more 
dependent on outside help than the carpenter and, un- 
like the latter, will take apprentices from other castes. 
A large number of the workers m iron were formerly 
in the br.isslock trade, but gave it up because it ceased 
to pay. Jullundur seems to be a suitable place bot^i for 
a co-op,erative society and for a school for iron-work. 
It ,would also appear to 1u‘ a favourable centre for, 
a Uer^ foundry and workshop for sugar-ii^ills and 
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agricultural implements generally, as well as for a 
workshop with modern machinery for making locks. 

There are over a score ‘of locksmiths in vSialkot City 
who make roAgh locks of galvanised iron for export to 
the Canal Colonies and other places in the Punjab. 
An equal number are engaged in this industry in Kotli 
Loharan (West), a few miles off. Three-lever locks (2^ 
inches) cost Rs. 6 a dozen. 

Of the 40 iron workshops in Gujranwala, 24 make 
safes and strong-boxes. These are entirely made by 
hand and their iimsh and quality'' leave much to be 
desired, but they are exported to every place in the 
Punjab. They cost from Rs. 10 to Rs. 10 a niaund, the 
iron used being purchased locally at Rs. 6 a maund. 
A rather more elaborate article with panels of figured 
brass and handles of the same material is produced m 
Jagadhri, which is also a noted centre of brass 
manufacture. Feiajzepur has hall .1 dozen artisans 
who are modest enough to admit that their safes are 
not so good as those of Gujranwala, and are for local 
consumption only. These are made of iron sheeting 
costing Rs. 5 a maund, and sell at l^s. 7 to Rs. a 
maund. Tliey are often weighted with iron filings to 
give them a false appearance of solidity. All safe- 
makers make tlieir own locks, 
and Steel trunks and boxes are m.ide in Delhi, Amritsar, 
Lahore and Multan, and most of all in Sialkot, but they 
are also produced in small quantities in several other 
places, such as Wazirabad and Ludhiana. They are 
grooving in popularity with all classes, as they protect 
clothes against the ravages of rats and white-ants, and 
, only cost three or four rupees each. 

Trunlcs are made in Sialkot in 25 factories and«ul. 0 by 
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ordinary blacksmiths in their slack time. Muftan owes 
its fame for boxes to Messrs. Allihlioy Vallijee, whose 
dispatch-boxes are known alU over India. ^ They use 
imported tinned slieets and locks, and l^ave a factory 
well equipped with modem machiiKMv. d'he pro- 
prietors are themselves practical tinsmiths. 

Among miscellaneous industries may be mentioned 
the manufacture of scientific apparatus by the Punjab 
Institute of Science Workshop in Lahore, of guns and 
swords by stray workmen in (hijranwaia, Nizamabad 
and other places, and of gramophones by a poor loliiir 
in Gujrat.^ Nil>; *arc made m the same place by 
another loJinr who has htted up a small factory with 
neat hand-machines, which, by his own account, he 
made^ himself.^ One ol the koft*^ars of this town 
(which seems to be fertile in mechanical talent) makes 
fountain-pens of nickel, which are unfortunately use- 
less owing to neglect, through ignorance, of certain 
elementary details.'* 

India* annually imports ready-made umhi ellas to the 
value of about nineteen lacs, mostly from England, 
buf there is a considemble industry m Bombay and 
Ce ^lyn tta in their manufacture from imported “ fiirni- 


^ They are not sold in tne Chandni Chowk at Delhi, where cheap 
imported boxes seem to be more popular, 

* His name is Mohammad H.isan and he calls the machine he has 
invented the “ Swadeshi Hasanophone ” 

^ The manufacture of nibs as well as ol penholdets seems to offei 
an openinj; for enei i^etic men with a little capital The processes are 
not difficult, and a set ol hand-macliines foi steel mbs can be had for 
about and foi penholders for TtlO C I. K , Karachi. For pen- 

holders the waste of iron, brass, and wood workshops could be utilised. 

The manufacture of steel nibs is described in the Indian^ Trade 
JoarnalnSepi. 8, 1910, p. 258. 

For an account ol the manufacture of fountain and stylo^^raphic 
pens, see the three Cantor Lectures, published in the four. oftlieSoj. 

London, of Oct. 20, 1905, and subsequent numbeijs. 
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ture clnd locally-made cloth. The industry is one 
which ou|^ht to pay at centres like Delhi, Lahore and 
Amritsar, as umbrellas, arc gaining in popularity 
everywhere. 

As a consequence of the increasing price of copper, 
enamelled ware is making headway amongst the 
Mohammedan section of the population. There is 
hardly any village (^f importance where a few pieces 
are not displayed for sale by the local bisdti or pedlar. 
The Hindus have not, so far, taken kindly to it, as they 
suspect that the composition of the cnaniel, which is a 
trade secret, includes impure subski^iices. It may be 
mentioned, however, that though bone-ash can be 
used to produce op.ieity, it is in no way an essential 
ingredient, and is, as a matti*r ot fact, usually replaced 
by a metal oxide. 

India annually imports the ware to the value of about 
18^, lacs of rupees. Over 92 per cent, of this comes 
from foreign countries, chiefly Austria and Germany, 
where the industry has attained vast proportions. In 
Germany alone there are over 70 factories, emplo[;“--;ng 
22,000 men and women, and with an estimaled 
output of four and a half crores of rupees per annum. 
Iron-enamelling is a very easy process throughout,*'ahd 
requires simple materials and apparatus, the essentials 
being a thin coat of suitable enamel evenly distributed 
over the surface of the metal, and a clear lire for 
melting or fusing it. Muffle furnaces, though some- 
times an advantage, are by no means necessary. 

Indeed, large enamelled iron plates (such as sign- 
boards, etc.) are commonly tired over a clear coke fire 
in England and on the Continent. The metal-work 

I This is the trade n.iine foi the separate parts of an umbrqtla. An 
unsuccessful attempt was made at Pa )na to produce these and under- 
sell the imported articles. The Khatau Mills and the Kaisar-i-Tlind 
Mills of bombay make cloth suitable for covering umbrellas. ' 



ENAMELLEq WARE. 239 


also is largely done by hand, vessels likfe cups, 
saucers, spoons, etc., bein^ all made of single pieces of 
iron sheeting by cutting and punching machines.^ 

The capital required is small compared with the 
outturn and profit, and the raw material of which 
enamel is made is so plentiful here that India, with her 
comparatively iheap labour, has a very good chance 
of building up, under good business management, 
an industry that will not (uily put a stop to all imports 
but curtail her annual bill for the more expensive 
metals. The»gr(“at essential of the industry is to pro- 
cure an enamel adapted to the metal employed, and if 
a constant supply of sheet-iron of imifonn texture is 
procurable, there should be little difticulty in forming 
the mixture suitable for it. If, however, a great variety 
of she'et irons must be dealt with, the difficulties are 
proportionately enhanced. 

The following simple formula' for white enamel 
may be cited, not for use in a factory, but in order to 
indicatc*roughly the nature and relative importance of 
the ^naterials chiefly used. They will be useful for 
commencing experiments, other ingredients being 
added to give colour, op.icity, etc., as required : — ^ 
Flint-glass . . 130 Sand ... 48 

Carbonate of soda 20^ Red lead ’ . 30 

Boracic acid . 12 Carbonate of soila'’ 30 

Hoiacic acid’’ . Jo 


Total 11)2« 


Total 118 


' Enamelling will not pay without the nietal-stampiiig and cutting 
industry. 

* See Thorpe, Dut. Appl. Client Ait. Kuantcl. It must be noted 
that compounds of antimony are poisonous and their use in enamels 
is not allowed in Austria and Germany. Compounds of lead.are 
similarly forbidden, but the writer is informed by one who ought to 
know thaj: there is no danger in red lead. 

Porax might be substituted foi* boracic acid and the carbonate of 
soda should perhaps be reduced to one-half the amount mentioned. 

^See p. 146. Sec p. 141. See ^ 144. 
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The 4n1pcrial Enamel and Iron Works of Batala, 
owned jointly by an English man and some lohdrsy is 
one of the very few .of its kind in India. The 
enameller ti) the linn is an illiterate loJidr who learnt 
the art from a man who h;id passed through the 
Victoria Technical Institute at Bombay.^ The work 
produced by tlie Company, so far as one can see, is 
excellent and the prices are 25 per cent, below those 
demanded for similar work done anywhere else. The 
linn stale that all the materials used lor the enamel 
abound in the neighbourhood.^ 

The Punjab Enamelling Woiks'of Amritsar was 
started m September 1910 by Messrs. Mahendar Singh 
Bros., and is m charge of an ex-pupil of the Victoria 
jubilee Technical Institute. The factory restricts 
itself for the present to the enamelling of sheet iron 
by manual labour. 

The iron industry of the province is handicapped 
by scarcity of fuel as well <is of raw material, but its 
general progiess must be along the lines indicatCCf in 
the chapter on Wood-work. ^ The prosperity of 
Indian agriculture is closely connected with the efli- 
ciency of the blacksmith, and one of the reasons why 
improved m.ichinery cannot be introduced into the 
Punjab villages is the difhculty of getting it properly 
repaired. ^ 


' rhc cl.iss for cnamellm^^ on iron w.is closed in December 1901). 
2 An excellent book on the snbjecl is “ Enamels and Enamelling ’’ 
by Paul Handaw, London, 1000. Tins gives clear cxplanatK^ns and 
directions, besides receipts, but of comse a tew practical expertments 
will feach more than any book. 

J See pp. et scij. 

The village lobar cannot look after even a two-roller sugar, 
mill. See4>. 196. 
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The Railway and Canal workshops, as well* as some 
of the private foundries, have done much to raise the 
^^eneral level of skill. But this is not enough. Schools 
of iron-work should he started along with those of 
carpentry at every important centre and, amongst 
other things, the pupils should he made familiar with 
better tools and appliances for cutting, punching, etc., 
and also be taught to set up and repair simple agri- 
cultural machinery. 
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Coi’F’KR AND Brass. 

Copper is found along the outer Himalayas, and 
was formerly smelted in large quantities in various 
places in Knlii. Its ores are also widely distributed in 
the Xarnaul district of the Patiala State, esj'iecially in 
Ihe southern half, where they were extensively worked 
in the pastP Copper pyrites occur in the Simla Hill 
States and in Kuhi,^ and also at Dariba, in the Bikaner 
State. 3 

Himss is an alloy of copper and zinc, hisually iiWdie 
proportion of 4 to 8 or 2 to 1. It is not made in kr*ge 
quantities in the Ihinjab, except at Panipat and 


' Especially near a village called Mokata or Motaka. 

There is no sign of rich ore anywhere, but Mr. liose was able 
to extiact 15 seers of coppei from 2 maunds of a sample of ore by 
a rough smelting {Geol, and Mineral Resources of the Narnaiil Distrut^ 
by P. N. Bose, B.Sc., F.G.S., in the Rec. Geol. Sure, hid., Vol. XXXHI. 
(1906), p. 57. 

* Ball, Econ. Geol. Ind., pp. 266-67. 

■* Not at Bidasar as incorrectly slated in the Imperial Gazetteer, 
Vol.^VIII. p. 211. The Bikaner Mineral Department states that the 
Dariba mine was worked successfully many years ago, but had to be 
closed down as it was flooded. The Durbar is now making ’arrange- 
ments with a well-known firm to pump out the water and work the 
deposits. 



COPPER ANp BRASS. 243 

^ * . 

Jagadhri, and probably one or two other platJes, being 

usually imported in sheet. ^ Bharat is a eheaper alloy 
of copper and zinc with an. occasional admixture of 
lead, while phul '^ is made of copper and \in in the pro- 
portion of 7 to 2. 

The net annual imports of unwrought copper into 
the province aniount to about 14,0^0 mauiuK, and of 
un wrought brass to 21,000 iiLiunds, all via Bombay and 
Karachi. In addition to this, however, a great quantity 
of old metal is broken up and re-made into pots 
and pans. , 

The present price of copper sheeting at Delhi is 
Rs. 42-8 and of brass Rs. 85 per maiind, but the rates 
lluctuate greatly and natur.dlv increase with the railway 
freight as one goes north w<irds. Old brass can be 
purchased in any bazaar lor I\*s. 25 and old copper for 
about Rs. 82 <i inaiind. Bharat sells at about Rs. 25 
and phut at Rs. 50 per m.iund. 

The orthodox Hindu, especially in the town, will 
noLn:ook his meals except in utensils of brass ov phut. 
He* finds earthenware too expensive, as he cannot 
ii ^p ^i tin ore than once, and he h.is to reject coppei 
because it poisons food, save when coveied with tin 
to him an impure metal. Ihe Mohammadan, on the 

^ India imports iinwrought brass and copper, chiefly from Great 
Britain and Germany, and to a ccrl.iin extent from other European 
countries, the Persian Gulf, Stiaits Settlements, etc. The imports of 
copper from Japan have recently been j^rowing m importance. 

Zinc comes from Great Biitain and Germany, and tin chiefly from 
the Straits Settlements. Lead has been imported chieHy from the 
Persian Gulf during recent years. • 

* Bharat is also called kansa in Kewait and kut in Lucfhiana. 
Phul is a'lso known as kansi. Coj^per and brass are tamha and 
rApectively. Lead is sisa (U' sikka, zme \sjad and tin is katai, ran^ 
ov4i{i. * 
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otlier liai'id, very rarely uses brass, but invests in copper 
when he can afford it. In the villages he is as often 
as not content with an earthenware cooking-pot. 

The census tables show that practically the whole of 
the brass, copper and bell-metal industry of the 
province is to be found east of the meridian which 
passes through the town of Jhelum, while to the west, 
where the population is predominantly Mohammadan, 
it is insignificant in extent. The largest number of 
brass and copper smiths in any district in the western 
half is found in the Multan district, where it only 
comes to 140, two per ten thousand of the total 
population, whereas in Delhi the proportion is 31 per 
ten thousand. Moreover, all the great centres are 
situated on or near the trunk railroads. Formerly 
every group of villages had its own workers in brass 
and copper, but with improved means of communica- 
tion the artisan's commercial instincts have made him 
gravitate towards the main arteries of provincia.’ traffic. 
Of the 2,172 workers in the Delhi district, 
were recorded in Delhi itself, and Amritsar and Lahbre 
account for 337 and 71 respectively, out of the di^iet 
totals of 428 and 108. 

The craft is one of the very few in the country that 
have no grievance against the foreign manufacturer. 
True, the province annually imports about 7,000 and 
8,500 maunds more of brass and copperware, respec- 
tively, than it exports. This, however, consists in hand- 
made articles chiefly from the United Provinces, pre- 
ferred for their superior art and finish. There are 
hardly any imports of foreign brass ware. This 
satisfactory position is due to the specialised character 
of the goods turned out, and also to the fact that in 
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addition to hammering out a pot or a plate Ihe local 
manufacturer is prepared to pay a fair price for it 
when it is no longer of use. 'The only dark cloud on 
the horizon is the continued rise in tlio price of the 
raw material, amounting to about 25 per cent, in the 
last few years, which has given an opening to imported 
enamelled ware amongst the Mohammadans and the 
lower orders of the Hindus. 

A minute division of labour is the rule in the Division of 
industry, especially m the Delhi division, a single 
vessel otten passing through the hands of as many as 
six operators. The workers re.dize that this arrange- 
ment not only leads to greater efliciency and manual 
dexterity on their part, but effects a great saving of 
time. Further, a sharp line of division persists in 
every district of the province between the makers and 
sellers of this ware — the 'Fhatheras and Kaseras. d'he 
great majority of the persons engaged m the industry 
are HiiTdus, tl;e Kaseras cKuming to be a section of the 
hi^er castes, Banyas and Khattiis — a claim which is 
generally admitted — while the Thatheras are a class by 
ttyii^elves, having been recruited in many places from 
Lohars, Ahirs and otheis. As may be expected, the 
trade is entirely in the hands of the Kasera, who brings 
capital and knowledge to the industry, whereas the 
artisan has only his labour. The shopkeeper knows 
the markets and it is his raw material that the artisan 
works up in accordance with the designs dictated by 
him. The artisan’s remuneration is calculated on the 
maundage of the tinished articles, and he is alsc:w al- 
lowed a certain proportion, usually one-iiinth oT the 
weiglit m the case of brcjss, lor wastage.* The shop- 

keepe^' takes the risks and the profits of the industry. 

^ ♦ • 
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The relutions between the capitalist and the arti- 
san vary in different places. They are distinctly un- 
friendly at Rewari and Multan, where the Kasera is 
denounced as a blood-sucker, but are said to be 
amicable at Sialkot and Jai^adhri. Everywhere, how- 
ever, the Thathera is bound hand and foot to the Kasera 

t. 

with the chains ol debt, lie is a sort of town-serf, 
unable to move to the best labour-market, and his 
immobility is no doubt the cause of the ^^reat dissimi- 
larity in the waives of labour at the various centres. 
It must be noted, however, that the Thathera, being a 
Hindu, is a better man of business than, say, the 
Mohaminadaii blacksmith, and is therefore better 
qualified to assert his economic position. He has 
not permitted the rise in the price of the raw material 
to prejudice his wages, which are nowhere very low. 
The burden has fallen partly on the shoulders of the 
shopkeeper and partly on those of the consumer. 

Owing to the method of payment hy pieCe-work, 
the Thathera's daily wage is rather difficult to Cal- 
culate, but the following table is believed to be faii'ly 
accurate : — ^ 


Jagadhri 

Rs. A. 

Rs. A. 

1 0 

1 

1 

Amritsar 

Rs, A. 


Rs. 

1 

A. 

0 

Lahore 

2 0 

to 3 0 

Jhang 

1 4 

to 

1 

8 

Gujranw.ila 

0 12 

to 1 2 

Multan 

0 8 

to 

0 

14 


A few representative prices of the hnished article may 
be given for the benefit of the general reader. The 
rates vary greatly according to the state of the market 
as well as the finish of the articles. Gharras [kalsasy 
of \iammered brass sell at Rs. ^'1 per maund in 
Gujranwalla, Rs. 50 in Multan and Rs. 52-8 in Rewari, 
jwhile the same vessels cast are Rs. 50, 55 and 60, 
' Lnrge narrow-mouthed vessels for carrying water. * . ' 
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respectively. Plain copper ware varies from Ks. 55 
to Rs. 70 per maimd in Multan, and phiil drinkin^- 
cups from Rs. 70 to Rs. 90. * 

We will now review the industry brn-Hy under its 
chief centres. Taking first the district totals, we find 
that the Delhi district heads the list with 2,172 
workers, followed by Sialkot with 1,185 ; Amritsar is 
third with 428, and Giijraiiwala fourth with 294. 

Amongst the manufacturing centres the citv of 
Delhi stands jire-emineiit not only on account of the 
number of its aititkiers (m 1901 there were 1,894), but 
also of the artistic finish of its products. 

Most of the smiths from other places admit that 
they arc not so skilful with the hamnu'i* and stake 
{sandan) as those at Delhi. In shaping <i circular 
vessel of changing diamet(‘r they find it necessary to 
solder pieces on ; while a good Delhi copper-smith 
shapes the whole' without joint from one piece. 
Nests (^anj) oj cooking pots (dei^clii^) with cleanly- 
defiiTed edges fitting closely into each other, are the 
usu^l articles made, and they are often admirable 
S|iici:ujiens of plain liammcr work. Br.iss^ articles 
are tastefully ornamented with foliage in low relief. 
There is a considerable production tt)o of small 
fantastic toys in brass, roughly made but often in- 
genious. The merry-go-round seen at fairs furnishes 
one model, and railway trams, ruths, grotesque figures 
and toy vessels of all sorts arc .ilso made. The best 
Hindu sacrificial brass wares come fioin Benares, 
Muttra and Brindaban, but many are now' mad® at 
Delhi."' ^ In addition to these may be mentioned the 

^ well as copper. » 

^ Mr. Lockwood Kipling’s note in the Delhi Gazetteer (1883-84^ 
ppfI28l^9. » 
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manufaclure of cheap brass lamps and fittings of very 
fair workmanships which find a market on every 
side.^ 

Rewaris ^OMniles by rail from Delhi, is an imfiortant 
centre with 100 to 125 Kaseras and 24 Mohammadan 
makers of phnl ware, who make, m addition to ordin- 
ary pots and pans, a few artic'les such as hukkas, lamps, 
etc,, of some artistic merit. The artisans appear to 
be intelligent and enterprising and not very greatly in 
debt ; and they have some literate men amongst them. 
As has already been mentioned,, they resent their 
economic dependence on the shopkeepers. It is 
believed that with due support they would gladly 
form themselves into a co-operative society. 

Travelling northwards by the E. I. Railway, the in- 
quirer arrives at Panipat, where there are 50 workshops 
owned by Thathcras, who make ordinary vessels of 
hammered brass. There arc live or six establishments, 
however, where articles of a more anibitious* design 
are cast of brass alloyed with a proportion of zinc^Find 
lead and then turned. Besides these, must be n\eMi- 
tioned some Mohammedan cot)per-smiths who,^tiirn 
out ordinary kitchen utensils. 

Panipat ware finds a market all (wer the Punjab^ 
and as far south as Khandwa and Indore. 

jagadhri has about 80 shops, with 300 brass-smiths 
who have a reputation for artistic ware such as branch- 
ing lamps and also for locks and bells. Brass is made 


^ The fijjurcs for the trade of Delhi in wrou^^ht brass and copper 
j^ood^ in 1908*09 are as follows 

C i>i>er ^ maunds ( Imports 2,213 maunds 

i Exports 1,224 do. , I Exports 3,82f6 do. 

* * The writer was told at Gujranwala that Panipat biassware v^as 

not known^here. * ' 
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in the locality, the alloy consisting of 32 parts* of cop- 
per to 11 of zinc. The annual export of the ware is 
estimated at Rs. 60,000. Jagadhri is also the entre- 
pot of the Punjab trade in borax,' a material almost 
universally used as a flux in brass founding.^ 

There are only seven that heras in jullundiir, but a 
number of Mohammadans of the Lohar caste are 
engaged in making brass locks. The work involves 
less labour but is also less paying than the manu- 
facture of irop locks, and is therefore done only by the 
weaker and less* tiiterprising members of the com- 
munity. The l)rass is cast and the .irticles polished 
and finished on the premises. An average workman 
will make about 20 small locks a day which he sells 
at, say, Rs. 6-4 per hundred. He tinds work, how- 
ever, only during fifteen days in the month and his 
average daily wage is not more than six annas ^ 

Close on 250 persons are engaged in the industry at 
AiiiritsaV and 2i50at landiala, 11 miles off, both of which 
exjDOrt brass ware in considerable quantities in every 
difection. Only plain ware is made at jandiala, but at 
^tiiiittsar there are two styles of work, one of the 
ordinary kind and the other in imitation of the tinned 
and chased ware of Kashmir. The latter is the 
speciality of Kashmiri workmen, who turn it out for 
the use of their caste-fellows. They make, amongst 
other things, copper salveis ornamented with alternate 
circles of tinned and plain surface. A certain number 
of samovars for making hot water, an imitation no 

^ See p. 144. In former d.iys iron and copper used to be b^^ought 
from th^ hills, but this trade has long ceased. 

, * 8ee p. 236. • 

^ H^s economic position is the same as that of the maker of iron 
locKs. See p. 286 * 
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doubt ol those of Kashmir and Central Asia, are also 
made. 

Tlierc are 10 artisans In Jagraon and from 60 to 70 
each in Lahore, Gujranwala and Daska. The process 
of centralisation does not seem to have gone far in the 
Sialkot district, for its headquarters docs not boast of 
many workers m brass and copper and has to import 
utensils from outside to meet its wants. Find Dadan 
Khan not only caters for the Jhelum and Shahpur 
districts, but also expoils to R.iwalpiiKb, the North- 
West Frontier piovince and Sind. 'it. has twenty work- 
shops with 100 workeis in phul, and in addition to 
these GO who work m brass. Multan has luilf-a-dozen 
workers m copper, 18 m brass and 5 in phnl, all 
Hindus excej^t the copper-smiths. 

A factory for turning hi ass vessels with a capital of 
Rs. 40,000 was started some years ago in Amritsar but 
failed, as the public would not buv its goods. The 
Ganesh Flour Mills Co., Ld., of Delhi,- have attadied 
to their factory a workshop for brass and aluminpim 
vessels which does not seem to thrive. One of the 
reasons is that it is in charge of the milling expert^^wlTo 
has neither the time nor the knowledge to look after it 
properly. Another reason is the peculiar org.inisation 
of the brass trade in Upper India. The dealers, who 
form a close ring, cannot set aside the Thatheras who 
are in their debt and who can only repay capital or 
interest if their manufactures sell. Besides, the former 
no doubt get, or think they get, better terms from 
theUndividual artisan than tliey would from such a 
factory. Skilful pushing by good commercial dravel- 
lers is indispensable if any Enterprise ol this kind is to 
succeed. 



« SUGGESTIONS. 


A specially promisin<^ Held for co-operatrvt* societies Suggestions, 
is offered by the brass industry. 'Fhe elimination from 
it of a certain nimiber of supeutlnons middlemen, whose 
brains and energy will be useful in other directions, 
will be almost as Ljreat an economic t^ain as the moral 
and material elevation of the workers themselves. 

The .11 tisans, as has been noticed before, possess some 
business capacity and are in most cases already used to 
being governed by a panch " or a committee of 
elders. The^ dihiculty about the taking of interest 
does not aiise in their case. 

The brass-work of this province, even that of h)elhi, 
docs not come up to the standard of Jaipur, Burma or 
vSouthern India in finish or design. A school of art 
brass’-ware at Delhi would do much good to the 
industry by introducing higher stand.irds of art. 

Further, br.iss tarnishes very cjuickly in the Indian 
climate. It will be for the school not (mly to leach 
better •work, but to introduce propca* methods of 
lacquering with transpaixmt as well as coloured varnish 
tU?it will enable th(‘ metal to withstand the action of 
^he atmosphere. ^ The art of enamelling on brass and 
copper, which is well known in Kashmir, could be 
taught with advantage by the M.ivo School of Art. 

In Germany a gi eat deal of brass work is done in the 
worker^s home with the aid of simple machinery. 

'fhe Lahore technical school, as well as the proposed 
school at Delhi, should have a collection of all such 
appliances, amongst which may be mentioned : 

1 . A wheel and axle ariangement to make the brass- 
turner’s lathe go one way continuously. At present the 

• • ~ • 

^ For an account of the .11 1 of l.icquering on brass sec Spon, H 

Receipts, Vol. I. Art. Lacquering. 
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coolie, who turns it backwards and forwards with a 
strap, wastes about half his efforts. The big wheel 
could be left flat for a leather belt, or grooved like a V 
to take a rop^. 

A rude machine of this kind has actually been set up 
in Multan by a man who (urns Thatheras' vessels and 
cleans old ones for customers for a small fee. 

2. Hand machinery for shearing straight pieces and 
cutting circular or oval shapes. 

3. Hand-presses for shaping flat pieces into various 
forms 1 and for the manufacture of bu^^ttons.^ 

4. Lathes for shaping brass and copper vessels 
instead of hammering them — a process not yet prac- 
tised in the Punjab. 

1 As sug^^ested by Mr. Ch.ittcrjee on p. 125 of hiS Indiislrks o/ the 
United Provinces. 

2 A complete of hand machines for making iron, brass and zinc 
buttons, with a set of tools for producing trousei -buttons also, can be. 
had from Taylor and Challen of Birmingham for about J675, c. i. f 
Karachi. 



•CHAPTER XVIII. 

The Pkecious Metals, Au minu’m, etc. 

About ^300,000 worth of gold in addition to an 
enormous quanlily*of silver, is annually imported into 
the Punjab,^ almost all to be converted into ornaments. 
There is no surer proof of the general jirospenty of 
the Punjabi, especially in the Canal Colonies, than the 
large sums he is investing in the precious metals. 

The ornaments worn by women m this province <ire 
often very handsome, but they .ire always of a simple 
and massive character. Sometimes, indeed, they are 
harc^y more ^han mere ingots of gold and silver. 
Wi|h the exception of watchguards, rings and studs, 
jevvcllery of European fashion, in which art counts for 
mor^than the metal, is nowhere gaining favour. 

The industry in gold and silver, which it may be 
mentioned is invariably practised by the same person, 
is dominated by the sraf. It is he who supplies the 
precious metals to the workshops, as well as to the 

^ Gold is collected in insignificant quantities from the sands of many 
of the Punjab rivers. 

The galena of Kulu, which is only sliglUly argentiferous, contains 
from 13 to 89 oz. of silver per ton of lead. Nothing definite, how^ever, 
is known about the extent of these ore-bodies Native silver is tare in 
nature and has certainly not y|l been discovered in this province. 
Ae statenjpnt in the Kangra District Gazetteer (1899) Vol. II. p. 1?) 
•Bout ^ veins of silver " needs revision. 
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general'’piib]ic. Orders arc often given through him, 
and sometimes he employs the artisans and makes 
himself responsible for their work. To these functions 
he frequently joins those of a banker, and waxes rich 
witli the profits of money-lending and pawnbroking. 

The Suwh'Sf or goldsmiths, are uniformly spread all 
over the province. They are found in almost every 
village, where they practise all the branches of their 
craft. In the larger towns, however, and especially in 
Delhi, the industry is very much subdivided. 

The goldsmith is generally a Hiiidu in the eastern 
districts of the province and in the Salt Range tract, 
while to the west he is often a iMohammad.in. He is 
generally poor, as the handling of the precious metals 
no more makes him rich than the carrying of appetis- 
ing dishes satisfies the hunger of .i table-boy. Popular 
opinion, however, ascribes his [)overty to his misdeeds; 
for, as a type, he is neither liked nor trusted. 

The ornament-maker's charges vapy in ’tlifferent 
places and for different things. The simplest articles 
of silver may only cost a pice per toki to make, buldhc 
ordinary rate is from half an anna to two annasj^whvle 
for the best workmanship of Delhi, Lahore or Multan 
it may be as much as four annas. The charge for 
fashioning gold into very simple ornaments need not be 
more than one anna per tohi, but for average work it is 
four annas, and the best may go up to Rs. 3 per t6ki 
Gold jewellery of European fashion costs anything 
between Rs. 4 and Rs. 100 per tola in Delhi. An 
ordinary goldsmith probably earns trom Rs. 20 to 
Rs. 30 a month, but the best Delhi artists are^said to 
make as much as three riipaes a day. 

' 80 tolas- a seer -2 lb. 6 oz. (Troy), 
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'THE^DEISHI INOr^TJfY. 

In special cases, individuals order ornamen1:s from 
tlie better-known centres ; but it may safely be asserted 
that there is no trade of any importance in ornaments 
except in Gujranwala and Delhi and pe^'haps a few 
other towns, 'hhe artisans of Gujranwala have a 
considerable reputation for l<iir dealin*^ m the districts 
north of Lahore and in the Canal Colonies, and are 
said to export as much as 1,000 tolas of ^old and 4,000 
of silver ornaments every month. 44ie usual practice 
is to make piychases through one of the dozen local 
srafs who give a i^uftrantee lor lineness, 

Delhi IS the largest centie m Northern India for all Delhi, 
kinds of articles made of the precious metals. Its 
lewellers have agents in Px.imbay and Calcutta, where 
they supply a good deal of the jewellery of European 
fashion increasingly allected by Indian ladies in those 
parts. The Delhi industry has, however, much 
declined, curiously enough, since the d.ite of Lord 
Ciirz^pn's Durbftr. The export m former clays is said to 
ha\^ amounted to about eight lacs of rupees per annum, 
of which live went to the N.itive States, and three to 
Suropean tourists and others. The Indian duels have 
now transferred their custom elsewhere, and the 
Chandni Chowk has to be content with orders for a 
paltry 2.\ lacs every year. 

There are fifty artisans in Delhi who can copy most 
of the trinkets one sees m .i Bond Street shopwindow 
with tolerable success, while there are over a thousand 
who make ordinary country jewellery.^ To these 

__ M 

1 Cfr.Jleniicr: “ Among other lliin^s, the Indians make such bcanti- 
fiy g«ld ornaments that it m.iyshe doubted if the exquisite work- 
manshyj) those articles c.an be exceeded by any Euiopean gold^ 
ffith.” Travels 1658-(>7 (Constable 1891) p. 254. • 
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must be added twenty workshops where hoivdahs and 
similar bulky articles of silver are still prepared for the 
Indian princes. Finally, ’there is a host of polishers, en- 
gravers, setters of stones, stringers of pearls, and others. 

The use of silver vessels of all kinds has increased 
amongst the wealthier classes of the Indian population 
with the fall in the price of the metal. I^ose-sprinklers, 
bays, betel-leaf boxes, etc., made of it, have always 
been in vogue, hut an increasing number of people 
now also affect silver drinking-cups and other utensils, 
and decorate their rooms with -similar articles of 
ornament. 

The silversmiths of Delhi can make this ware 
cheaply and well in any required style of art, and do 
tlie work entirely by hand, from start to finish. The 
price of the linished article depends on the fineness of 
the metal used, and the art and labour expended on it, 
but it may be said to vary lictwcen 14 annas and Re. 1-4 
a tola. In Amritsar there are 15 work^shops for plain 
silver vessels. A drinking-cup can be made for an 
anna per tola, and a rose-sprinkler at 2^ annas,^ in 
addition, of course, to the price of the metal. 

Little art is expended on Amritsar ware, which 
makes rather a poor show by the side of the imported 
Kashmir articles of the same type. The only other 
place in the Punjab where this particular industry 
exists is Lahore, which has a few workshops. 

There is an unlimited market in Europe and America 
for good handmade articles, provided they are well 
finished. The Indian silversmith, however, must 
realise that the practice of extensively alloyipg the 
metal, which has unfortuna.tely become prevalent in 
^ome places, has done much to lessen the popularitj^ 
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of his ^oods. l\ is very desirable, in tlie Interests of 
•the craft itself, that a system of hall-markini^ silver, 
on the lines suggested for th*; tinsel industry^ should 
be adopted in the province. 

An attempt to introduce machinery into the industry 
on a large scale is likely to lead to disaster ; some of 
the preliminary* operatic ns, however, such as the tlat- 
tening of silver sheets, could be more efliciently done 
by mechanical means. Stamping implements could be* 
introduced for articles made in a single piece, such as 
trays; but all those,that have to be joined by solder aie 
far better done by hand. A hand-beaten silver bowl 
will easily outlast two spun or stamped ones. 

The goldsmith's craft is well worth the attention of 
oiitsicfers. It is not very diflicult to acquire, and is 
certainly not so laborious as iron-work. Though 
European fashions are not coming into vogue, om^ 
notices a distinct development m popular standards of 
taste \v4iich tlie illiterate siiiidr is not able to satisfy. 

A class of educ.ited goldsmiths, able ti^ conceive and 
ext^cute original designs in harmony with Ihc old, is 
i%ow^vanted. 'Phe goUKmiths’ class in the Madras 
School of Art is very popular. If jewel lery is added 
to the curriculum of the M.iyo School at Lahore it will 
draw to industnat pursuits m.iny youths whom the 
rofigher trades ol the bl.icksinith or the carpentei have 
so far repelled. 

The precious metals are largely ui^ed to decorate the Tmsei. 
holiday attire of the people of Indiajn the form oUvire 
and a hundred-and-one varieties of tinsel.^ ^he 

1 Seep. 259. 

» l-’or a., account ol llie Rold and silver tinsel industry of the 
pPovince, and especially of Delhi, The re.ider is referred to Mr. Burdon'^ 
uMcelielft monoRraph on the subject. 

33 
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manufacture of these has. held an important position 
amongst the artistic crafts of India since the earliest 
times and given employment to a large number of men, 
women and children who might otherwise have been a 
burden on the community. In Delhi, lor example, 
which has always been one of the chiel centres ot this 
industry as well as of the allied art of embroidering on 
silk and velvet,^ no less than .1 hundred thousand souls 
were estimated to be engaged in its various branches 
not very long ago. 

The last few years, however, ha vc^ witnessed a rapid 
and general decline, due mainly to the large imports 
of all grades of wire and tinsel, good, bad and indif- 
ferent, from France, Germany and Russia, indislinguisli- 
able in appearance from the local article, and much 
cheaper. The manufacture of sahna, siidra 2 and 
similar articles is dying, 'riiough gold and silver wire 
is still produced in Delhi it forms a very small propor- 
tion of what is used m the still thriving gold-lace and 
kaldhalnn^ industries. Most of the material is imported. 

The bulwark of the industry was the system \)f 
municipal hall-marking which prevailed in Lahoic till 
1890 and in Delhi till less tli.in a decade ago, and 
which practically guaranteed to the public the purity 
of the metal used. It is impossible to overestimate 

^ The most noted einbroidcicts If Dcllii .ire Ah J.m, wlio makes 
gold-embroidered lobcs, emtains, etc , for the Indian princes, and 
Manak Chand Kishen Chand, who j^pceialises in European dress- 
pieces. 

2 tialmd is a tliin close cuil of n)iiiid (jr llatlened wire like tlie 
tendrils of a cieeper. Sitdrd is the ordinary round sequin. 

Kaldbaltin or tilla is silk thread wound round with very Uiin 
grgd or silver wire. (Wdd-kindri is the generic teim ap{5lied tr all 
gold and silver lacc. The gotd-bdf is the weaver of the lace. 
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the value of such a guarantee. The weannj» of false 

‘tinsel is as repugnant to the Indian mind as the use of 

* 

false jewellery is to the uppe» classes in Kurope. The 
best customers of tlu‘ industiv arc the wealthier classes, 
who would i .ither pay a little more and he sure of what 
they get than run the risk of their embroideries tar- 
nishing after a tew years. Garments worked with gold 
and silver are not tiling away m India with the change 
of every fashion, but are olten handed down as heir- 
looms from ^^eiieration to generation. 

Outside Delhi ^he industiv is still carried on at 

» 

Amritsar, julhmdiir, Lahore and Multan, where the 
conditions <ire practically the same as m the Imperial 
Citv. The following table gives approximate statis- 
tics 

I Dabk.ii/' 


In Delhi 


20 \voi4<stu)ps I 90 workshops 
w;th altoj^c- I • with a thou- 
thei 125 arti- ] sand artisans, 
jtiiis, mostly I mostly 
^Hindus. I Mohaiii- 
, ^ j madans. 


(>() workshops 
with a thou, 
sand work- 
ers, Moham- 
madans of dif- 
ferent castes 


120 faetoriCj and 
thousands of 
paida w'omen. 


In .hnntsnr. 


16 workshops i 12 wmkshops 
each with 4 tot with 2 to 8 
8 Hindu arti- men each, ul 
^ans. all c.istcs. 


20 workshops , 16 to 17 workshops 
with 4 to 10 I in addition to a 

men each of large number of 

all castes, ; Mohammadan 

Hindus as i women, 

well as 

Mohamm.i- ^ 
dans. ' 


^ The term kandla includes all gold or silver wire not below the 
thickness of ten lo twelve yards per tol.i, and the man who draws it 
15 called a kandla-kash, 

* The tdr-kash draws the kandla into still Hncr wires (/dr), of 
which Vx) to 1,000 yards go to yie tola. 

• ^ This wire is flattened by the dabkaya by hand or with a han^- 
#iachA^ 
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K.indLi-Kashi. 

T.ir-Kashi, 

Dabk.ii. 


In 

Lahore. 

4 workshops 

100 workers, 

50 artisans all 

each with 

mostly 

IMoliam- 

Khatlri ;irti- 

Moh.mi- 

madans. 

sans. 

madans. 

. 


In Jill 

liitulitr. 

7 workshops 

57 woikshops, 

' Do. j 

each wilh ‘A 

all Moham- 


ar isans. 

mad.ins. 



In Mitllan. ’ 

fi workshops 

() workshops 

GO to 70 woik- 

with 25 arti- 

with 14 arti- 

eis, Hindus 

sans of all 

sans, all 

as well as ' 

castes. 

Moham- 

Moham- 


madans. 

mad.ms. 


(lutA-b.ili. 


ChieHy Mohain- 
niad.ui women. 


Mohcumnadan men 
and women who 
work in their 
homes. 


Not done at all. 


The daily wat^o vanes between tlie two annas 
usually earned by the panla woman who w'eaves ^old 
lace to the ei,L>ht or twc'lve annus of the* kaiidla-kdsJi. 

Two steam factories for the manufacture of kai^dla^ 
tdr, etc., were established in Delhi in 1898 and 19t)0, 
respectivelv, botli of which came to grief through the 
incompetence of the men in charge. Ot these the 
Lametta Company had a capital of K^s. 75,009 and used 
machines made in Dellii in accordance with its 
expert’s " designs. All the machinery of the other 
f.ictory was German and cost Rs. 50,000. 

A third factory, that of Kanjimiil Nathumal, has a 
capital of Rs. 10,000 .ind is worked by electric 
power. It is doing well under the management of the 
]')roj*irietor himself, who was trained in Bombay. Foi* 
the present kalabdtitn only is made from imported 
V'lmetta. The machinery \Vas partly imported 'and 
partly mafle in Delhi itself. 
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Among the measures that could be adopted tft restore Practical 
the tinsel industry to its former prestige and prosperity 
may be mentioned the system* of public hall-marking. 

The local wire-drawers, as opposed to the more short- 
sighted artisans of L.ihore, will welcome any such 
arrangement jnovided they arc not recpiired to pay 
more than the ‘bare cost of the establishment ; and 
provided the metal used is tested for a 2 per cent, alloy 
and its purity duly certilied. 

The follov\;ing labour-saving .ippliances, which are 
already in use in^cther parts of India, might be intro- 
duced among the workers : — 

1. English drawbench for drawing wire. 

2. Machine for flattening gold wire 1,000 feet per 
tola, to be had for Rs. 50. 

3. Kalahahiii winding machine with 20 reels, to be 
had for Rs. 130. 

4. Machine tor weaving gold-lace like th(.)se used in 
Bangaldre ancUOsewhere. One Akbar All of Ludhian.i 
has ‘patented one such. Another inventor from 
Kalinuwan (Cjurdaspur district) (s^hibited .111 ingenious 

TontiA^ance for the same purpose at the L.diore 
Exhibition in 1909-10. 

5. The electric processes followed at Lyons in 
France. 

f^o enamelling worth mentioning is done in any 
town in the province excej'it by eight workshops in 
Delhi, seven in Jhang-Maghiana, six in Kulu, twenty 
in Kangra and fifteen in Multan. The Delhi 

enamellers work on gold, and often equal, it they# do 

» 

^ tjahawalpur, it may be mcnyonccl, still has a reputation for this 
ar^ which no longer exists in Lahoie. For an account of Indiai^* 
cllamel vi^k, see Watt, Indian Art at Delhi, pp. 21 et scq.^ 
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not siippjiss, their fellow-craftsmen* of Jeypore, while 
those of Multan, Jhang and Kangra c.in only handle 
silver and produce very second-rate effects. They 
export, however, a large quantity of cheap articles of 
jewellery, such as brooches, scarf-pins and studs, all 
over India and even to Europe. 

The reason why Multan enamel-wdrk is so inferior 
is that the artisans alloy the silvt'r with copper and 
nickel to the extent of 20 per cent., thus lowering its 
melting point below that of good ‘Miard " enamels.^ 
All the finest colours are “ hard " .md can only be set 
on pure silver, which alone will withstand the heat 
required to melt them. 'I'hc best old work was 
entirely done on pure silver and there need be no 
ditficulty whatever in reproducing quite accurately, 
any of the classic greens and blues, provided unalloyed 
metal is used. 

The enamellers of Multan and, for the matter of 
that, elsewhere, will largely incre.ise tlje popularity of 
(heir wares if, m addition to the above remarks, they 
will bear the following in mind. 

1. Extreme care must be exercised to keep every- 
thing connected with the work very clean, as dirt of 
any kind affects the purity of the colour. 

2. l\ed and yellow should never be applied to 
silver, though, like any other colour, they can 'be set 
on gold. 

o. Opaque colours are only suitable for bronze and 
copper. On silver transparent colouis only should 
be used.^ 

. ' A “hard” colour i-> one that will melt only at a high tempera- 
ture. 
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4. In no case is it permissible to use ®opaqiie 
diid transparent colours together. The two qualities 
do not harmonise, and will’ not i^ive good artistic 
effects. 

5. In cheap European work patterns are sometimes 
stamped preparatory to enamelling. This is not 
advisable, as enamel does not adhere to the surface 
of the metal so treated as well as to the surface 
produced by the graver or other hand-tool. Cheap 
stamped jewejlery continually loses its enamel coating 
and causes much , disappointment.^ 

There is a small colony of lapidaries in Delln (a Lapidaries, 
relic of the Moghul Impel i.d Court), who work on 
rubies, sapphires, turquoises and emeralds. Quan- 
tities of these stones, })articularly emeralds of the 
cheaper kind, are sent to them by London jewellers, 
through firms in Calcutta, to be cut and polished, and 
above all to have their surface-flaws excised. It 
appears *that w^th their simple implements the Delhi 
artists do the work as well as their fellow-craftsmen 
in ^burope, and charge much less, but only three 
Tlittei.1 (katayyas), all Hindus, and 100 polishers 
{b^gsis)^ all Mohammadans, are now left. There was 
a time when a first-rate cutter or polisher earned 
Rs. 200 per mensem. But times are bad, and the 
former has now to be satisfied with Rs. 10 to Rs. 15, 
and the latter with Rs. oO to 50. 


^ A great deal has been wriUcii on enamelling in recent yeais in 
various magazines, but unfortunately no vei y good books *aie 
available. About the only one woilh having is Cunynghaine’s Art 
Enamelling on Metals, London^ (19dl), and that too gives more 
atfention to Limoges (or painted) enamels than to the chamfleve* 
e#amel3*iyioduced in the Punjab. • 
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Aliiiriinoiis laterites, though not "occurring in the 
Punjab, are found in large quantities in other parts 01 
India. If it pays the British Aluminium Co. to trans- 
port French and Italian bauxites to Ireland for the 
extraction of alumina, and then to send the alumina^ to 
Scotland for electrolysis, it might also pay Indian 
c.ipitahsts to extract alumina on the' spot from the 
highly aluminous^ and easily quarried laterites of the 
Central Provinces or Bhopal and rail it for further 
treatment to Jagadhri^ in the Punjab, where a con- 
stant supply of chcMp electrical energy could perhaps 


^ Besides bein^ the immediate source of the mehil, alumina or 
aluminium oxide fA1..0,) is used in dyeiiij^, and as a base for 
the manufacture of aluminic salts, such as aluininic sulphate and 
aluininuim fcnic, whicli aie used in d>eini». It also yields alum (see 
p. 135.) 

It IS understood th.it the secict process fcjr the manuf.icture of 
synthetic rubies and sapphires, which .ire turned out in l.lrge quan- 
tities at Idar on the N.ihe (('lermany), and at Boulogne, consists in the 
fusion of pure aluminium oxide by me. ins of the oxy-hydrogen b’ nv* 
pipe, the Colour being imparted by the addition of chromic compounds 
m the case of rubies, and of some salt of cohalt for sapphiresV' (I mi. 
Trade Journal^ September 15, 1910, p. 278.) 

^ “The laterites from Balaghat compare veiy iavour.ibly with the 
bauxites placed on the British maikct .... The perccnt.ige of silica 
IS low ... a fealure of gieat advantage m the extraction of alumina 
by Bayer’s process.” Prof. Dunslan's Report in Rcc, ihvl, Sarv. hul. 
Vol. XXXVII. (1908-09), pp. 21()-17. 

On the aluminium resources of India, see also Ret. (icol Sun'. Irni..^ 
Vol. XXXII. (1905), pp 175 d seq. and Vol. XXXIX. (1910), pp. 210 
et seq. For information on aluminium in general see J. W. Richards’ 
Aliu^ininm, published by the Aliumutum World, New York. 

Tin* bauxite deposits at Madh in the Bikaner State, the nearest to 
the Punjab, appear to be of poor quality. 

^ Jagadhri is 557 miles from Bhopal and 623 miles from Jimbcl- 
pore. ^ 
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be made availafole from the Jumna and tbe Tons 
* rivers. ^ 

The brass and copper novi used in India .dl come 
ironi abroad. If Indian alunnmum ever becomes 
cheaper than these iiudaK^ wc may expect an indus- 
trial revolution vaster and more beneficial in its 
results than e\lMi that predicted to follow the manu- 
facture of che.ip sulplun ic acid. 

As in the Bombay and Madras Pi'esidencies^ 
aluminiuni ware is ^^aiinni; [lopuhir favour in the 

eastern districts o[' tlu‘ Ihinjab, thouj^h it has not yet 

* 

made headway in the west except in a fewv places. It 
IS much in evidence m the baz.cirs of Amritsar, where 
it is displacing not onlv t'liainelled w’aix*, but also the 
wdhte*utensils of Moradabad. In Gujianw.ila there are 
40 shops belonging to de<deis in brass-ware, ol whom 
no less than ‘20 <dso sell aluininuim vessels, to the 
extent altogether of KN. 7,000 to 8,000 ]K*r annum. 

The iv^t.iil prices ejuoted <11 e I\N. .1-8 per seer for 

tunfblers and Rs. 3 per seer for dckcJii^;. At l^hcTa a 

§ 

• 

^ 1 it Kalsi, about 20 miles fiom DcIum Dun nulway station, a 

<>oustant supply of 40,000 to 50,000 tl. P. is said to be available 
Irom the Jumna and Tons rivers. Major-Gencial Bercsford-Lovelt, 
K.li., C.H., C S.I., MI.E.E, prepared a st heme some time back to 
develop a maximum of 10,500 kilowatts of clectiieal energy from this 
su^-iply for disti ibution within a loO-mile radius. He estimated the 
tost of enerj^y pei kiluu att-hour in tpiantities not less than 750 
kilowatts (^2 houis a d.iy) at . 1 ', pies at Ja: 4 adhii or Saharanpur 
and pies at Delhi. If only 75 kiUiwatts are supplied the cost per 
unit would be about 25% more. Another scheme is to utilise the two 
lalls of 17 feet altogether at Salemimi on the Ganties Canal about 10 
miles from Koorkce , from this about 720 kilowatts would be cYailabc 
at 4 ' 2:3 5 ->ies per kilowatt-hom all the year round. For an account of 
tjic Extent to which water pow^r is used by the aluminium factories 
^f the iV(^ld, see Iiidiuii Tt'diic Joiiiihtt^ Aptd 18, 1907, p. 18.>. • 
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shopkeeper^ displays some aliiminiitdi drinking-cups 
(katords), which he says people arc beginning to like.' 

The Mohammadans have of course no prejudice 
against the metal, and the vast majority of even 
orthodox Hindus place it on the same level as brass. 
vSome educated Hindus go a step further, and appre- 
ciating its attractive appearance, aiuKthe fact that it 
needs no tinning, elevate it to the rank of gold and 
silver, which can be rendered ceremonially pure by 
simply washing with water, as distinguished from 
brass, which must be scoured wi,th earth or wood- 
ashes. i 

Aluminium would gain more r.ipidly on its rivals if 
the manufacturers saw their way to set up local 
agencies to do repairs and to buy up the old metal. 
A copper vessel with a hole in it can be made good 
again or sold to the nearest copper-smith for a sub- 
stantial iMirtion of its cost price, whereas a leaking 
.iluminiurn dckcJii has practically to be, throwh away. 
The Indian Aluminium Co. of Madras state that fhev 
sell their ware at about Ke. 1-8 a pound and are p»c- 
pared to buy it back when discarded at eight a^inas." 

But they are too far off. Manufacturers will do 
well to offer the best prices they can without actually 
losing on the transaction. 

It ought to pay to make aluminium ware in the 
Punjab from imported sheet-metal, because (^z) the 

1 Aluminium ware ^hould be cleaned with smuolh sand or line 
mavcl. Wood ash is also excellent, but i;ives a chill appearance to 
the p^ts. If a brij^ht finish is desired wood ash should be followed 
with fjne sand or Brooke’s soap on a haid nail brush. The pots 
should then be well washed with water and put out in the sun to dry. 
If this method is adopted, the moic^ thcy are used the brighter they 
will become. » , 
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freight and duty on sheet is less than on the*hnished 
article, {b) the skilled labour reciuired is locally avail- 
able, (c) such labour is chcafuT than in Europe, and 
{ii) local tastes and fashions can bc‘ .much better 
studied by the local luanulacturer. 

'fhe Ganesh^ Elour Mills of Delhi have set u[) 
machinery for turning aluminium vessels, ^ from 
German sheet-metal. Tliis dep.irtment appears to 
h.ive sulfercd through lack of push and advertisement, 
as it IS little known in Delhi itself. 

t 

German silver, '50 per cent, of which, it may be noted, 
comes fiom the United Kingdom, .ippears to b(‘ 
gaining favoui amongst the poorest classes. The 
distributing centres for the raw metal are Delhi and 
Amritsar, and the industry is earned on by stray 
artisans in Delhi, Lahore, Jullundur and a few othei' 
cities. The articles usually made are bangles, rings 
and sinvhir plain ornaments, which are c.ist, polished 
and then gilt by the s.ime person. 

Vhe metal, old or new, costs about fourteen annas 
•to oivv rupee a si‘er. d he charco.d used comes to tour 
annas per seer of metal prepared, and the polishing 
and gilding to the same amount. 'Die cost price is 
thus Re. 1-8 per se(‘r. As the linished aiticle is dis- 
posed of at the rate of Re. 1-12 to Rs. 2 a seer, the 
smith, who on an .iverage handles three seers a day, 
makes <i prolit of Re. 1 to Re. 1-8. The industry 
requires less skill and labour than lock-making, and 
the profits appear to be giwatc'r. , 

Antimony ores occur m the Shigri glacier in L;fliaul 
at aji elevation of 13,50g feet. A mining lease to 

^ The machineiy aho turns brass vessels. 


German 

silver. 
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work these* WAS <^rantcd in 1904 to (ioloncl Rennick, 
who, in spite of clifUcnlties of labour, connnunication* 
and supplies, was able» to ship 15 tons of stibnite 
(antimony sulphide) to Enj^land in the following;' year. 
He c.ileulates that Ins deposits are capable of yielding 
from 200 to 400 maiinds annually. Galena and blende 
are also loiind in the same locality.^ * 

The chief use of antimony is in type-founding, 
but its compounds are much in demand in medicine, 
paint-making- and the manufacture o( red india- 
rubber. r 

^ Sec Holland and Fenner’s quinqnenni.il levicw in Vul. XXXIX 
(uno) of the RccAkol. Snrv. I ml., p. 214. 

2 See Thurpe, Diet. Apfl. ( hem., Vol. 1. Ait, Antimony. 
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Pottery is an important and evenly distributed craft, 
wliicli altords^a livelihood to 2‘1.0,0t)() souls, of whom a 
third a:e wt)rkei>. • All pott(‘rs, whether Hindus or 
Mohammad.ms, aieKiinihars by caste. The Moham- 
niadans predominate in the western districts, whili' the 
Hindus are in a majority m the Delhi Division. In 
KaniL(ra*all potters beloni4 to the latter eonmumity. 

'file j^otter's services are indispensable to the domes- 
tic life of everv section of the people, but for kitchen 
utensils m partieiikir the Mohamniadans arc his chief 
patrons.* The tBrahinime.d scriptures enjoin that an 
earthen vessel once used for food must be thrown away, 
whereas brass .ind copper can be rendered cereinoni- 
Tlly piite bv cleansing: ^Cth ashes or earth. HtMice the 
Hindus and Sikhs, with the exception ol the ]ats oi 
Kerozepur .md some ollu*r disti acts, h.ive .dways pre- 
ferred metal to e.irthenware lor cooking, eatmi^, and 
drinkinj^. Even the Mohammed, ms, it must be noted, 
are now’ takini^ more .md moie to imported porcelain 
or enamelled iroinvare, wdnch they lind cheaper and 
otherwise more s.itisfactory. 

The potter’s cr.ift is not very lucrative (he rai^ly 
earns more than four to six aim. is a day), .is is prdved 
by his readiness to leave itivhenever he has the chance. 
He th»iv.cs best as a village menial or himUi in all* 
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those villages where irrigation is carried on by means 
of the Persian-wheel with its long rows of pots. Ilis 
prosperity vanes, in fact,*wit]i the system of irrigation in 
vogue. Thus in Dera Gha/i Khan the increase in the 
number of wells has improved his position, while in 
canal-irrigated tracts much of his work is gone, and he 
has to content himself with the less j'rolitable system 
of cash payment for services rendered. 

F'ortunately for himself, the village potter by no 
means coniines his activities to the making ol pots. 
During the rains he adds to his ivcome by weaving, 
plastering, sewing sacks, making saltpetre, and, above 
all, working as an agriculturist or f.irm-labourer. His 
work necessitates his keeping several donkeys which 
he also uses to carry his village patrons' grain 'to the 
market for sale. Further, after he has supplied the needs 
of the villagers, he sells his wares to outsiders, and the 
town potter, who has only the subsidiary occupation of 
brick-making to fall back on, is unable to Compete 
with the subsidised goods of his village brother at 
the weekly fairs held in many ol the larger towns. 

There is hardly any village where clay suitable lof 
the manufacture of rough ungla/ed vessels is not 
locally available. The potter generally digs up what he 
wants, free of all cost, Ironi the common land, but in 
Kangra .ind Karnal he has to pay for his clay as he has 
no hereditary position as a menial in the village eco- 
nomy of these districts. Of course, even in the other 
districts, if he choeises to use lands in the individual 
possession of a villager, he has to give a quid pro quo, 
in cash or in kind, to the extent of a rupee or two per 
annum. * 

^ £.g., Hoshiarpur. 
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E)ach district usually has two or three varieties of’ 
olay, in different shades of j^rey and red. Yellow clay is 
common in the Karnal district^ where it is used for all 
kinds of utensils except those meant for cooking, but 
it is not found anywhere else except occasionally in 
the Jhan^ district, and near the Salt Kan^^e in the 
Shahpnr district Tciracotta clays of line texture, 
yielding wares of good colour on being fired, are found 
in the Jullundur, Multan, Rohtak and Gujranwala 
districts. Mo^t ot them, however, are fusible at a 
comparatively low Jemperature, and ai e unsuitable for 
the manufacture of stoneware,^ but tlu'y could be made 
into superior red facing-bricks, ornamental tiles and 
other fancy terracotta wares. 2 

China-clay is a white, almost [uire, silicate of alumi- 
nium with mere traces of mineral impurities. The 
only variety known to occur in the province is the 
material called kluin</, which is abundant in the 
Kasimpoii e and Rangpui i \illagcs, about ten miles 
from Delhi. It enters to a snuill extent (as will be seen 
late’^ into the manufacture of “ Delhi pottery," and 
4, larg<;;ly employed locally for whitewashing houses. 

1 Stoneware is tleiisc, rdrr.ctoiy .iiicl opaque. The liner ijualities 
Iesi^t tlic action of acids and extieine ch.ucqec; of teiiipei atnre. It is 
made of “ ball clay ” mixed with powdeicd Hint 01 sand. “ Ball clay ” 
is a Variety of Eiculish day commonly loimd m Devonshne or 
Dorsetshiic. It is of a i^iey colour and contains a small proportion 
of iron, but modeialc or Iai;.;c .niKUinl ol or^.inic matter. 

The statement in Ball, hcoii (icol hnl (p. 5110) to (he effect 
that “ as yet no mateiial suitable lor tciiacolta has been (dilaiiud in 
the Pun jab,” is now out of date. (Sec the Report of the lmpc#ial 
Institute on a large seiicsof Indian potteiy cl.iys, dated 15th*May 
1908, and Repot ler on Economic Products, Calcutta.) 

Th% plTiccs where good clays aretound can easily be discovered by 
lo(^l inqmr:-. 
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'Furtlie?, it is used all over (he province for the manu- 
facture of koihaUs orf'olclsmiths’ crucibles, as a coating 
on the wooden slates e.'f boys in indigenous schools, 
and in some places, c.g., Giijranwala, loi tlie manu- 
facture of putty. In Delhi city it costs from six to 
seven annas a maund, but its price is highei in Amiits.ir, 
whence it is distributed to the towiSs of the Punjab 
proper. 

The clay is of a uniform pale bull colour. It 
contains some gritty matter, chielly Iclspar, and a 
considerable amount of polasli-imca (muscovite) m 
both line and coarse plates. If it can be washed fice 
of these impurities it might serve for the manulacture 
of terracotta as well as greyish white domestu- wares. 
The addition of other matcri.ils, such as gvpsunr, might 
improve its colour. 

Fire-cl;iy resists vciy lugli tempei.itiires without 
fusing or iKsuriug, and is therefore of iinportanee to 
the glass-manufacturer, who uses it both lor eiucihles 
and furnaces. It usually occurs under co.il-seanis, 
but there are no deposits known at Dandot or else- 
where in the Punjab. The variety found in J ublv.ilpore , 
howevcM', though in no w<iy eqii.il to the (lermaii, is 
suitable tor all purposes except, perhaps, the crowns 
of furnaces.^ 

Very little accur<ite information is av.iil.ible as to 
the occuirence .md composition of the cla>s, in, iris, 
ciuart/.es, and other pottery .ind gl.iss-making materials, 

^ Stcaiilc 01 soapstone toiins, in admixture witli lire-elay, hnekb 
of a spcuall> lefi.iclory kind. ( Malkl, Mntenaisjor Vollcvy in Jnh- 
htdpirc in Rcc. (kol. Siin\ hid., Vol. XXII. p. 141.) (iood steatite is 
found in the maiblc rocks of jnbbnlpore, in the Oicha ana Bea\\aar 
“ States (C. I. Agency), and in some villages of the Jcyporc State (I aj- 
putana). , 
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which abound hi this province.^ A carefui inquiry 
‘ into these is very necessary in the interests of the pottery 
industry, as well as of a prosfpective glass industry on ^ 
modern lines. Preliminary information and specimens 
of all the best-known local varieties should be collected 
through the district officers and a detailed scientific 
survey should* then be made by an officer of the 
Geological Department in consultation with a ceramic 
expert.^ 

Pottery pieans any article made of clay, or of a Pottery, 
plastic mixture^oi clay and other substances (such as 
quartz, gypsum, etc.), hardened by the application of 
fire. It includes such very different-looking things as 
roofing-tiles and Sevres china. 

The coarse pottery of the country is too well known 
to need description. The village potter makes it for 
local consumption (for there is very little trade in this 
commodity) in every town or village of the country on 
his ram clidk, or wheel, as he has done for thousands 
of years, and as the Egyptians of a still elder time did, 
lifng before India became Aryan. The potter is now, 
as aKvays, a slave to tradition, and the lapse of untold 
ages has failed to alter his hard-set forms and methods. 

1 The Bikaner State has a scries of valuable clays at Madh, 

Kotri and Surpura, suitable for making excellent cooking and 
(Vamestic wares like those of Leicestershire, cream and buff-glazed 
tiles, terracotta, faience, Jolly- waie such as jampots, and salt-glazed 
drainpipes, bricks and sanitary ware generally. The only Bikaner 
clay, however, that approaches the kaolin used for earthenware in 
England is too aplastic and coarse in grain to be used for the same 
purpose. It may be noted that good white quartz suitable for pottery 
occurs in veins at Dariba .md m the hills near Gopalpu^a and 

Dungras. j 

2 C/. p. 148. Some experimental work in the manufacture of tiles 
and ornamental pottery is beir^ carried out in the J. J. Arts School, 

*Boml^y. The expert is in a position to test clays and to give ad^sige 
^ * regard’^ig them. '» 
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He is indeed quite unsophisticated as regards im- 
proved furnaces and ovens/' and is equally innocent 
of all technical knowledgd of his inherited handicraft. 
Better methods of baking and of preparing clay would 
doubtless “ save the large loss that always takes place 
in hisfkiln/' and enable him to turn out a superior 
article— for the durability and value of any kind of 
pottery depends on the way in which it has been Bred. 
But he is very poor, and has not the means to follow 
expert advice, even if he had the least desire to do so. 

A review will now be taken of the'hwv forms of the 
craft to be seen in the province, other than what might 
be called crude pottery." 

Bricks are made by hand in the neighbourhood of 
every large centre where they are wanted. Ordinarily 
the clay used is what can be had on the spot, as the 
cost of transport bars any effort to bring better 
material from any distance. But the inferiority of 
Indian fired bricks as regards strength and durability 
is more often caused by the method of manufacture 
than by the material employed. One of the main 
shortcomings of the process, the use of bad mOtilds, 
could be overcome by the employment of machinery, 
but an even greater obstacle is at once encountered, 
namely, the cost of transport. 

The introduction of glazed bricks into the plinths of 
buildings is a question that deserves the careful study 
of the Public Works Department, as it will do much 
to prevent the destructive saline efflorescence or ^‘scum- 
ming" which threatens the existence of every new 
public building in the province. ^ Very good floor-tiles, 

1 If ordinary bricks were burnt at a temperature high enough to 
caase the soluble salts in the brick-clay to combine with the other 
materials in itf, there would be no “scumming.” 
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capiible of resisAng cUiinp and wear, coulcf btj^madc of 
the terracotta clays mentioned above. 

Kagazi (lit. paper-like) pottery is remarkable for its a^fbcial 
thinness, and is made by kiizgars (makers of this ware 
as distinguished from ordinary kiunJidrs) at Basti 
Sheikh in Jullundur, and also at Jh ijjar, Panipatanda 
few other placA.^ Clay of good texture is usjd, and is 
prepared with very great care. The ai tides g.merally 
made are stirdlns (water-jugs), and katords (dnnking- 
cups). s. 

In addition kdgazi ware, the potters of Jhajjar 
make black utensils of exceptional hardness, ornamented 
with scratched patterns in amalgam. Small quantities 
of both varieties are exported to Delhi. 

A ’glaze (as distinguished from an enamel, which is Glazed 
opaque and semi-vitrilied) is a transparent vitreous 
coating applied to any kind of earthenware to render 
it impervious to liquids, or to serve as a means of 
decoration. *ln this province it usually consists of a 
composition of lead, borax and crude glass, often 
coloured with mineral dyes. Glazed vessels are 
increasing in popularity amongst the poorer Moham- 
medans as they stand the kitchen tire better and thus 
come cheaper in the end. 

The best-known centre for the manufacture of this 
ware in the Punjab is Gujranwala, where there are 
about twelve families who make cooking-pots and 
lattices. The industry h.is spread from here to Gujrat, 
where live families are now engaged in it, and also to 
Sialkot, where there are four. The Sialkot artisans are 
somewhat ambitious, and, in addition to the usifal pots 
and jars, make artistic Vies, lattice-work, tea-sets, etc. 

i — ■ 

^^Kd^azi ware is no longer made in Tanda (Hosl^^arpur). 
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All three towns carry on a flourishing export trade 
in glazed ware to Lahore and the Canal Colonies/ 
Rawalpindi has four faniilies of Bagri kmnhdrs who 
immigrated from the Alwar State a generation ago and 
learnt the art of making gbazed flower-pots and conser- 
vancy " from a man from Hyderabad (Smd).” 

Ordinary glazed vessels are made at Pasrur, and cups^ 
vases, and similar articles at Lahore. A single individual 
makes them also at Amritsar but modestly owns that he 
cannot equal the artists of Giijranwahu At Batala 
three men turn out ordinary ink-phtu with a kind of 
varnish, while at Panipat kiizgars make tea-sets and 
other fancy gLized articles for sale at fairs. 

The enamelled pottery of the Punjab, like that of 
Sind, is sumptuary, not a village art," and was 
brought by the Moghuls from China by way of Persia. 
With the exception, however, of a single old artist in 
Julliindur, wlu) has decided to take his art with him to 
the grave, Multan is the only place where it survives. 
Attempts to introduce it into Amritsar failed. 

The Multan industry is a relic of the time when 
enamelled tiles of light and d;irk blue colour,*’ with 
geometrical patterns and pious Arab inscriptions, were 
fashionable on tombs and mosques. In its origin it 
was entirely subsidiary to architecture, but now various 
kinds of vases, tea-sets and other fancy articles are 
made for Europeans. They are first prepared by 
ordinary potters and then painted and glazed by the 
sanduriSf as the workers are called. Formerly the 
painting was done by the kanidngars,^ the sanduris 

' The kamangars were originally the makers of painted hows 
(kamdn) and arrows. Their original trade is now of no importance 
and they hav^ taken to painting on wood generally. ^ 
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confining themseiVes to enamelling; but latter* 
Itaye themselves now learnt to wield the brush and the 
style. There is a good export t^ade in this ware, which 
is popular as a curiosity, and yet its actual use amongst 
the people does not extend beyond Multan city, 
where the Mohammedans use bowls made of it for 
curry, and the H'lndus for fruit and cardamoms. 

The industry is prosperous, but capable of much 
greater development if only the artisans showed a little 
more intelligence and enterprise. Both better materials 
and better design^ are wanted. Multan enamel- work 
is especially suitable for the internal decoration of 
buildings, and it is to be hoped that it will not always 
be ignored by the Public Works Department of this 
provinde. 

The enamel is made with limestone and soda, the 
best colours used being dark blue from cobalt, and a 
very fine turquoise from copper. Violet, brown, green 
and othfer colours have recently been introduced but 
with less success.^ 

llie number of toy-makers is larger than of the Toys. 
^lersonS engaged in the manufacture of glazed or 
enamelled pottery, although the industry is only carried 
on to meet the irregular demand at local fairs and 
festivals. The artisans, who are all Hindus, are most 
nufherous in Lahore, Delhi and Ambala, but are 
found in all towns of any importance. The toys are 
generally glazed or coloured, and consist of very rude 
and often grotesque figures of gods, men and animals. 

The importation of German toys is increasing inihe 

1 

^ Fpr a good account of the Mujtan industry from an artistic point 
of •view, see Mr. Lockwood Kipling’s note, revised by Mr. Percy/ 

^ Bfown, in^the MiUtan Gazetteer ^ p. 246. 
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ODunti<y/ and an effort might be made ^ to improve 
the work of the Punjab artists by a judicious distiibh- 
tion of plaster-of-Paris models as wlel as by the 
establishment of small museums in suitable localities. 
The admirable perfection to which Lai Chand of 
Rupar has carried the art of clay-modelling, as well 
as the achievements of the LucknfAv artists, would 
lead one to hope that the industry has a future in the 
province. 

Chiiui-warc. What is known as “ Delhi pottery " js probably the 
only China-ware made in the Punjab. Its line texture 
of glaze, a rough duck-egg-like coating," owes its fame 
to the enthusiasm of the late Mr. Lockwood Kipling, 
who exhibited it at the London Exhibition of 1870. 
Its commercial importance is ml at present, as only a 
solitary individual, a Hindu kiimJidr, Ram Parshad by 
name, makes tiles, vases and simiLir objects for sale to 
passing globe-trotters. Its possibilities, however, are 
very great. The materials used are Kasim pove kaolin, 
Tughlakabad (|uartz,^ and gum, in the proportion of 
40 : 4 ; 1. The kaolin is freed from grit by pas'^hig it 
through a piece of coarse kluidar cloth, and tli*' quarb. 
is powdered. After mixing, the m.iss is moulded, 
coloured, and then baked in a rude furnace. 

The whole process is wrong and the ignorance and 
lack of enterprise of the potter combine to turn out an 
inferior curio, where a European ceramic expert would 
probably, as suggested above, produce useful domestic 
and other wares. In the first place the presence of 

See pp. 224-226. 

* That which was made some years ago was a failure, but circum 
stances have changed since then. ^ 

^ Kasimporc is three miles Iroin Palan station, and Tughlakabad 
eleven, in^-the same direction. 
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quartz makes D*elhi pottery " porous, so* a certain ' 
^nount of felspar^ is essential to improve its texture. 
The l^uin, too, increases the porosity of tlie vessels and 
is useless for any purpose except that of saving the 
potter the trouble of grinding and mixing tfie materials 
properly. 

A kind of white ware is made by a potter in Giijran- 
wala with a mixture of Kasinipore kharid and soap- 
stone, of which the latter is brought, according to his 
account, from a place in the Kashmir State. The 
vessels are turned , very thin and require a great 
expenditure of time and labour. 

The only modern pottery-works that ever existed in 
the Punjab are those set up at Haranpur in 1894, and 
closed in the following year. It is said that the clay 
found not far from the site proved to be excellent, and 
that very good samples of ornamental glazed tiles as 
well as salt-glazed sanitary ware were turned out. 
Baudot ‘Coal was used for fuel. The undertaking 
failed only on account of the mismanagement of those 
on .^e spot, and the inability of the promoters to hnd 
man* in whom they had suBicient confidence to 
justify their spending more money. 

Before concluding this chapter, it will not be out 
of place to remind the reader that as the value of the 
finer kinds of pottery is much higher than that of the 
raw material, it is by no means usual in Europe for 
the works to be near the clay-deposits. 2 A very large 

^ Felspar is an essential constituent of b(.)th gneiss and granite, and 
is found throughout the whole Himalayan area. Deposits probably 
occur near Kasimpore. • 

* It would appear that in the United States, out ol the total cost of 
tho manufacture of pottery, 90 % is cost of labour, and the remaining^ 
10% is ebat of materials, power plant, depreciation, etc. 
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quantify of clay is exported, for eScample, from the 
south-east coast of England, not only to other parts of 
the country but also td France and Germany. What 
with the kaolin deposits of Kasimpore and Bikaner, 
and the terracotta clays found in various districts, 
there would appear to be an opening for the manu- 
facture of acid-proof jars,^ and sanifary and domestic 
wares, on modern lines, at several places in the 
province. 

^ The Lahore sulphuric acid factories use about 1,500 and the 
Delhi ones 2,500 jars a year. * 



CHAPTER XX. 

Glass. 

> * 

Glass is mainly the product of the fusion of 
about two [\arts of silica or sand, and one part of an 
alkalis its quality being linally determined by the 
metallic oxides that also enter into its composition. 
The industry has been known m India from the earliest 
times, but, like many others, it is now decaying under 
the pressure of modern conditions. 

Glass-making, as it now exists in the Pimjal-)t is 
divisible into two well-delined categories : the indi- 
genous household industry, and the modern factory 
industry. Both will now be discussed in their order. 

The distribution of the indigenous industry will 
appear from the subjoined table. The reader will 

^ Sodium sulphate (p. hiO supra.) has never been tried in India, 
the alkali generally used being sodium carbonate or bicarbonate, 
which are the cheapest to import. 

Attempts made m Europe to use soda in the still cheaper form of 
common salt have so far failed, as the action of silica on salt requires 
a very high temperature which volatih/.cs salt. “ It would no doubt 
be possible to cause the reaction to take place at a lower teiflpcra- 
ture by introducing water vapour ; this, however, has not b&en at- 
lem^tecl on a large scale ’’ (Thoipc, Did Apf^l^ Cliem,, Vol. 11. Art' 
ma^s, p. 226 .) 

• 36 



282 


GLASS. 


bear in^oiind, however, that where a Vraft is so rapidly 
hastening to its end, the figures of to-day will not be' 
correct a year hence. 


Distiict. 

Number of 
Kurnaces, 

1 

Number of 
Artisan*?. 

Centres of Manufacture. 

Gurgaon 

6 

32 

Sohna (Gurgaon tah), Rai- 
pur and Pingor (Palwal). 

Rohtak. 

3 

24 

Daola (Jhaijar). 

Karnal . 

2(5 

108 

Thancsar, Ladwa, Nawarsi, 
Mahra and Ghalour (Tha- 
nesar) ; Barna, Bindrana, 
Siana Saida n and Gum- 
thala Garhu (Gula), Ra- 
jaund, Kaithal, Pharal, 
Habri (Kaithal) ; Panipat, 
Karnal. 

Amballa 

2 

1(5 

Raipore, Sadhaura (Narain- 
garh). 

Hnshinrpur . 

7 

20 

Pindoga (Una) ; Jaijon, 
Sahba, Kathgarh (Garh- 
shankar) ; Dasuya, 

Kangra 


30 

Indpiir : nd Sohlda (Nur- 
pur) ; Nadaun (Hamirpur). 

Lahore. 

4 

4 

Lahore City. 

Jhelum. 

n 

! 

Sultanpur (Jhelum). 

Sialkot , 

8 

i 

44 

Sialkot city ; Sankhatra 

1 (Zafarwal). 

Rawalpindi , 

7 i 

1 

27 

Shah Allahditla (Rawal- 
pindi), Dhok Maniar, 
Dhakhli, Bagham (Gujar 
Khan). 

Atlock . 

10 

38 

Chohi Garhalah, Bagh Nilab 
(Attock) ; Jabi (Fateh- 
jang). 

Multan. 

7 ' 

40 

Multan City. 

Muzaftargarh 

7 ; 

10 

Basira, Kinjar and Khan- 
garh (Muzaffargarh) ; Ali- 
pur, Shahr Sultan and 
Khairpilr Sadat (Alipur). 

Dera Ghazi 

5 

21 

Dera Ghazi Khan, Rajan- 

Khan. 

• 


pur. 
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For the sake o4* clearness the subject^ riAist^furthei* 
be subdivided into the manufacture of : — 

(а) Crude glass. 

(б) Bottles, bowls, etc. 

(c) Kuinkufiids (large globes silvjrcd within, 

which are broken up, the pieces being 
used as spangles on phnlkdris).''^ 

(d) Bangles. 

Home-made glass no longer competes with the pro- Crude ^jlass 
duct of the modern factories because of the dearness 
of fuel. The only places where its manufacture sur- 
vives are Indpiu'Hl^dngra), Sahba and Kathgarh (Ho- 
shiarpur), Sohna (Gurgaon), Dera Gliazi Khan, and, 
above all, Panipat, With the exception of the last- 
named place, where the kumktima blowers make a 
special variety for themselves, the output of the fur- 
naces is dwindling every year and will soon be nil. 
P'actory-glass comes chiefly from Ambala and Feroza- 
bad and costs from Rs. 3-10 to 4-8 a maund. 

Si^iaU bottles, chiefly for the use of perfui.ners, are Glassware, 
at the furnaces in Sialkot City, and inferior 
^ kinds of chimneys, bowls, etc., by the hnir blowers in 
Lahore. There are three furnaces with eight blowers 
altogether in Gumthala Garhu and a few more at Bin- 
drana, Barnaand Siana Saidan (Karnal District), where 
glass retorts, locally employed in the manufacture of 
sal-ammoniac are prepared. 3 The manufacUu'e of 

1 F^an account of the indigenous glass industry see Mowog on 
the Pottery and Glass Indnslncs of the Punjab (1892), pp. 23 ct scq. 
and an article by Mr. B. M. Mookerjee m the Indian Trade Jouniid, 

March 23, 1909, p. 280. 

* See p. 41 for an account of fUnlhin^. 

^ Sec p. 137. 25,000 of these retoits arc . annually midc at 
Gumthala Garhu. Inferior Fcio/.abad kanch costing Ks. 2-4 a maund 
% u*scd. The cost pi ice of a ?etoil, including the blowci s fee of 
^hree i^les, amounts to li annas. 
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glasswa|'e a*i Dasuya, once consideraUle, may be con- 
. sidered extinct for all practical purposes. 

Kumkumif^.^ Panipat is noted for, a small kiifiikiLiiia industry, 
which owes its continued prosperity, in spile of foreign 
competition,' to the strong conservatism of the Jat pea- 
sant-women of Sind and the Punjab, who patronise it. 
There are three factories, each of whieji employs three 
blowers and half-a-dozen coolies, and works during 
eight months in the year. The making of the gl.iss 
takes a fortnight e.ich time, .ind this is followed by the 
blowing of the globes, which Lists fpr twenty days. A 
Panipat blower gets piece-wages and is said to earn 
one rupee a day when working. The spangles sell at 
from Rs. U to 16 a maund. 

Bangles Bangles are now the only important product of the 

indigenous glass industry. They are roughly made, 
and sell wholesale at from eight annas to three rupees 
a thousand. The ManiaVy who alone knows how 
to slip these fragile ornaments over the hand,' hawks 
them about among the poorer village-women, \vho 
lack the means to buy the handsomer and better 
hnished Austrian .irticle preferred by their sisters in 
the towns. 

It may be mentioned here that in the Delhi Division 
glass bangles must be worn by every marrfed wom<m, 
be she Hindu or Mohammadan, the only exceptions 
being certain castes among whom custom substitutes 
lac or ivory. In the eastern districts of the Punjab 
proper, their use is universal, though in no way obliga- 
tory, with all classes. Westwards, however, the place 
of glass is taken more and more by ivory, so that in 
Multan the former is only seen on the wrists of .tlie 
poorest women-folk. 
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Although handle-making is in some wilys.^ Ik)uso 
• hold industry, it is really conducted on the factory 
system, a capitalist owning the furnace and supplying 
the fuel and raw material. The amount sunk in one 
of these establishments, however, is small — in Multan 
it is only about Rs. 60 or 70. The workers get piece- 
wages and earn j from 4 to 8 annas a day, but many of 
them are partially agriculturists and at certain seasons 
leave the furnaces to work in the fields. In the Delhi 
Division, as in Hoshiarpur, the cnift is monopolised 
by the Maiii'/r, the heredit.iry bangle-maker of 

I * 

Hindustan, but in Jhelum it is practised by Path:ins, 
and in Multan and other places by men of every tribe. 
The .utisans are all Mohammadans save in the 
Giirgaon and Rohtak districts, where they are Hindus. 

The indigenous glass furnaces are more defective 
than even those of FeroZidiad, and are worked in a 
very unscientific manner. Their faults and the 
remedii^s proposed may be summarised as follows : — 

1! The furnaces are so badly made at present that 
th5y will not outlast two or three meltings. As they 
^ cost irom Rs. 10 to Rs. 50 to reconstruct, it would be 
more economical in the end to have .1 solidly built 
structure once for all. 

2, The e|uestion of luel now domin.ites the industry. 
Stnee coal is generally cheaper on the Delhi side than 
wood, it is necessary to contrive a furmice capable 
of burning botli wood and coal. The present arrange- 
ment is for wood only. 

3. A better regulation of the air-passagcs v^ould 
enable the temperature of the furnace to be raih#ed or 
lowered <is required aiic)^ would thus economise fuel, 
^t pi’iieisent excessive heat is used for the Chinese ar>c\ 
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(wloured glasses which do not want ifr and an insuffi- 
cient aiTioiinl for other varieties, which accounts for* 
their being so often full cf specks and bubbles. 

4. Several kinds of glass of different melting points 

are often hkited in the same furnace. It would 
obviously be more economical to melt only one kind 
at a time. c 

5. The present practice is to heat the furnace for a 
period and then leave it idle. The frequent change of 
tempeiature both shortens its life and diminishes its 
efficiency for the time being by causing it to crack. 
The furnaces should be worked continuously by a 
system of shifts, such as is actually in vogue in Nagina 
and Saharanpur.^ 

h. All glass objects must be annealed or Cooled 
slowly, in order to prevent them from becoming brittle 
or even living in pieces when they cool. There 
should be properlv constructed ovens for this operation 
in connection with all furnaces, to save the lo^s now 
caused by frequent breakages. 

Although the existing furnaces are bound to dis- 
appear, the manufacture of glass articles, as a hous-ehold 
industry, appears to have a future in this province, and 
deserves encouragement, 'fhe big factories might be 
subsidised by Government to set up model furnaces 
near their works for the instruction of selected work- 
men, who could alvso be taught the use of the tools and 
jiresses that give such excellent linish to Austrian 
bangles. The manufacture of glass beads, pearls and 
mosaic, could also be introduced. These are made in 
various places in Italy, such as Morano near Venice, 
with a glass resembling thaf of the Indian bangle- 

' Chutterjee, Indtislrtcs of llic United Provinces, p, I50t 
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maker and with «iim pie implements which ‘are, easy t^) 

^handle after a little practice. The Italian fticnace, too, 
is by no means modern," »as the word is usually 
understood, but would, nevertheless, serve as an excel- 
lent model for this country. 

Another hand-industry suited, in its simpler forms at Table glass- 
least, to present conditions in the Punjab, is table glass 
blowing, which has attained considerable importance^ 
in Central Europe as a household craft in some parts, 
and one for small factories in others. It includes 
the manufacturt^ pf a great variety of objects, re- 
quiring much of practice, hut only a small amount 
of intelligence and capital to produce — from ther- 
mometers to test-tube^. The industry would consume 
a large amount of glass-tubing, the manufacture of 
which would afford a fresh outlet to the large 
establishments which will now claim the reader’s 
attention.^ 

Therb are two modern factories in the Punjab — Modern 
the \jpper India Glass Works at Ambala, and the 
recently started Panipat Glass Works. The former 
is eftibiently managed, and, in spite of the many 
difticulties that must confront a pioneer industry, 
has paid fairly well since 1904, when it came into 
the liands of the present proprietors. It has two 
fuVnaces^ heated by the regenerative coal-g.is system, 
and employs a staff of about 60 persons, including a 
chemist and an Austrian furnace-man. The original 
idea was to specialise in glass-blowing, but this had to 
be given up for want of skilled labour. The maivige- 
ment are, however, by no means despondent* and 

^ One of these furnaces wiW produce from 75 to 80 maunds of, 

^rude g^ss in 24 hours and the other from 112 to 128 in 30 hours. • 
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iortilicc] by the generous and well-directed help of Sir 
Louis Dane’s Government, will try again. ^ 

For the present, the,, factory only produces cri/Je 
glass to the extent of 25,000 to 30,000 maunds a yeal 
for the use. of tlie indigenous furnaces. It may be 
mentioned that Ambala and Ferozabad glass has 
driven the Belgian material out of the markets of 
Northern India, where it was formerly supreme. 

The new glass factory at Panipat is a much smaller 
venture than the preceding, and has a capital of only 
Rs. 10,000. It has a single furnace, directly tired, and 
capable of producing from 10 to ^'^/'Oniaiinds of crude 
glass in 24 hours. The proprietors have already com- 
menced with the manufacture of phials and hope 
gradually to direct their energies into other channels. 
They propose to train men of the lowest classes, ^iuch as 
chamars and sweepers, as glass-blowers if apprentices 
of a higher standing do not come forward, but have no 
intention of employing the hereditary craltsmen, who 
hold sullenly aloof. The factory gets botli quadz-sand 
and limestone from Dehra Dun at a cost of 12 annas and 
7 annas a maund respectively, delivered at Paniyat. 

The promoters of the modern glass works sej: up in # 
Northern India from time to time have had to contend 
with many dirticulties, arising chiefly from bad manage- 
ment, want of sufficient working capital, and in- 
experience of the effect of the Indian climate on the 

1 The grant is of Rs 5,000 to 7,900 a year, for five years, and is 
conditional on the employment of a practical chemist and blower, 
and the training of live to ten apprentices at a time. It has been 
stipulated that three of these apprentices shall have a Tniver'^ity 
tpialilication in science. 

The Madras Government also has accepted the beneficent jxdicy 
of enfiouraging infant industries by well-regulated subsidies. The 
Madras Glass \Vorks Co.,Ld., have been given the right to collect half 
.the wood used by them for two ^ears, subject to a maximum ,of 
'/,200 tons, free of all royalty, from the Government forests. * „ 
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furnaces; but ijie greatest obstacle in their •way has 
t been the lack of skilled bloweis. Foreign workmen, 
/Austrian as well as Japanese, were tried and found • 
"^wanting : the Maiudr proved no less a failure on 
account of his inordinate vanity and consVrv.itisin. 

One remedy for this lies in training up a new class 
of workman altogether, under expert instruction. It 
ought not to be diflicult to find recruits for a tr.ide m 
which any person with physical stiength and <i little 
education can learn enough m ,i coigde of years to 
earn I\s. 100 a month or moreO That an adetjuate 
number of Puiijitbi youths suited to the work will 
come forward to take advantage of the facilities afforded 
to them by Government, is proved by the fact that 
the Ambala hictory once received 500 applications m 
reply to <in advertisenu'iit for two educated apprentices. 

Further, there is a large held m India for the use 
of glass-blowing machines which do the W’oik of a 
blower equally well and much more rapidly. It is only 
by adiipting such machines that success could be 
hojfcd for in competition with imported glassware. 

•1'lie question of a local supply of alkali has already 
» been considered.^ Another great diflicully is the one 
already considered in the chapter on Pottery, n.imely, 
the absence of inform. ition on tlu* Punjab sands and 
quartzes suitable for glass-making, which need caieful 
investigation. 3 An inqiiirv into rch soils has also 

IL 

^ The Austrian j^lass-blowcis, ouluuty men oi the wurkm^f class, 
earn Rs. 250 a monlh .ind moie in this couiUry. 

* Sec pp. I ll ct sctj. 

Sec p. 272. A pure qu.irt/, stone, app.ncnlly vciy suitable foi 
jjlass-makin^, is found at Tu^Iil.ik.d’i.id (note 3 on p. 2^8). 

A white varietyof cpiartz-sand uith 99 ] t per eeiit. ot silica,* ecpial 
to that* of Fontainebleau, can be delivered at Talana Station (Pik.iner 
State),atRs. 12 a ton. Inferior kinds, which arc also abundant in 
the-State, can be had for less. - 
* ^ Se^e p. 140. 

* 37 
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Been stfggested, but the advantage ^of this is more 
doubtful. The composition of these soils is so variable* 
that it would need constant analyses to determine their 
alkali content. 

Glass-works will only yield a profit if they confine 
themselves to producing a strictly limited variety 
of ai tides, which means that they must command a 
large market. The existing enterprises are greatly 
handicapped by the rates on glass, which are compara- 
tively heavy between inland centres, and thus serve as 
a bounty to the imported article. TI^k* Ambala and 
Panipat factories ought surely to be given special 
quotations, such as are usually accorded to similar 
industries elsewhere. 
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The Kashmik Silk Imdustry. 

By IV. S. Jalbot, I.C.S., Settlement Commissioner^ 

, • Kashmir State. 

Sericulture has long been practised in Kashmir, hut 
until recently on unscientilie methods, resulting in 
disease and failure. Some Id years ago the industry 
was established on modern lines, under a European 
sericiilturist, and has already reached large dimensions. 
In tlu‘ last year (lOOl)-lO) all previous records were 
exceeded. Over 36,000 maunds of cocoons were 
produced by» 26,234 rearers, while the hlatures at 
Srinagar, employing on an average about 4,000 hands, 
reeled about 30,0O0 maunds of cocoons : their extension 
IS unSer consideration. Eleetrieal power is used in 
the factory to a considerable extent and its use is likely 
to be much extended in the near future. 

Sericulture has also been introduced in the Jammu 
Province, but is at present in its intancy. Prospects, 
however, are good, and a small iilature is about to be 
established at Jammu to supersede the experimental 
tilature already at work. 

A silk- weaving factory was opened at Srinagar ^some 
year» ago under European management, but a con- 
siderable additional expenditure on power looms anp 
*other* plant is required in order to make it^a financflal 
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success, and as the Kashmir Darbar'^^oes not wish to 
incur the further expenditure needed, the industry wiU 
probably be made over to private enterprise. Tiue 
cloth made has been mainly a light taffeta, whicfi 
compares very favourably in regai d to evenness with 
Japanese cloth of similar quality, and sells at about the 
same price : twills and suitings have ^dso been made 
to some extent, but the outturn of these with the pre- 
sent plant is very limited* 

The raw silk produced in the Kashmir filatures is 
almost entirely disposed of in the oEjiropean market, 
where it has obtained a secure footing. The Indian 
market demands a coai'ser and cheaper silk. 
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The Preparation ok Loofahs for the Markei'. 

Conlnbiiii'il by I he hiipcnii! Insiiiiilc^ I a) nil on. 

The loof.ih 01 * commerce is prepaicd from the fruits 
of Liiffa aeyypfiaca, and consists of the netwoik of 
fibres existing in the interior of (he fruit. 

The fruits should be allowed to remain on the vines 
until they have acquired a yellowish tint, but not until 
they have begun to assume a blown colour, as this 
indicates that the outer skin of the gourd is under- 
going decay, which will cause the librous structure 
within to bect5me discoloured. 

il'he fruits should be cut from the vine with about 
two inches of stein attached, for convenience in hang- 
ing. They should be hung m an airy, draughty shed 
for two or three days, and the outer skin will then be 
found to be fairly soft and pliant ; this stage of the 
preparation is assisted by cutting off the tip of the 
gourd at the lower end, leaving a small hole through 
which the contained moisture may drip. 

The loofahs may next be removed by running the 
linger down the skin of the fruit on one side, splitting 
it open, and turning out the loofah, which is at^once 
thrown into a washing vat containing lime-water (5 lbs. 
gf slaked lime to 50 gallons of water). The loofahi# 
^re stfrred about in the lime-water for a fey minutes 
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n • 

iind ara- then removed to a draugl/ty shed to dry. 
Care should be taken to shake the lime-water out of* 

' t 

each loofah before drying. 

If the loofahs are dried too quickly they are apt to 
become britlle and crack ; they must not, howev(5r, 
remain damp too long, or they become mouldy, 
though the lime }uevcnts this to a large extent and is, 
indeed, used in order to protect them from fungoid 
growths. 

When the loofahs are dry the seeds may be easdy 
shaken out of them by hand, and whqn this has been 
done they are ready for the market. 

Loofahs arc imported to the United Kingdom from 
Japan and realize from 10s. to 12.s. Gil. per 100 of the 
following average sizes : — 

About 25 measuring 10 to 18 inches. 

„ 30 „ 14 to 16 „ 

„ 30 „ 12 to 14 „ 

„ 15 „ 10 to 12 

The loofahs arc press-packed into bales contain- 
ing from 2,000 to 2,500 each, according to length. 
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Industrial Aia'ohol in the Punjab. 

. By A. M. S/cnv, [£.S., St'niov Secrcf^iry io the 
Financial ConiniissionerSy Punjab. 

Industrial .alcohol includes both rectilied and dt - 
natured spirit. , » 

The use of alcohol, whether pure or denatured, in 
the industries of the province a*wails development. It 
IS in demand at [iresent chieily by furniture and clock- 
makers, and manufacturers of soap, varnish and per- 
fumes, while a considerable and increasinjL^ quantity is 
required for use as fuel m stoves. The manufacture 
of explosives, in which lar^c' cpiantities of pure alcohol 
arc consumed, in Europe, is never likely to be extensive 
in this province, but its use in engines, which is not 
yet established even in Germany, where a cheap potato 
^ spirit ^ produced, may become of impoii.ince in the 
near luture. 

At present even the small demand for industrial 
alcohol cannot be met locally. Under the Excise Act 
alf^ohol can only be produced in a licensed distilleiy, 
and the distilleries of the province are almost entirely 
concerned with the production of putable spirits. 'Phe 
only distilling bases at present permitted in this pro- 
vince^ are sugar and the niahua flower. MaJii^a is 
hardly ever used as a base, as the tree is rarely tpund 
in die Punjab,^ and the c^st of sugar bases, in the form 
^ See note 1, p. I'TS. 
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nof gtir or molasses, does not condiic^. to the manufac- 
ture of cheap alcohol in large quantities. The demand 
for rectdied spirit, tha| is to say, for pure spirit' of 
liigh strength (50® above proof) is therefore principaify 
met by import from the Rosa distillery in the United 
Provinces owned by Messrs. Carew & Co. who possess 
certain advantages over the Punjab distilleries in the 
shape of cheap labour, proximity t6 coal-iiekls and 
special freights, and the fact that tlieir distilling business 
IS merely a branch of their extensive sugar factory. 
The market for denatured spirit (i.e., spirit rendered 
unlit for drinking by an admixture o,{ light caoutchicine 
and mineral pyridine bases) is principally served by 
imports from Java, where the spirit is manufactured at 
an exceedingly small cost from the refuse of the large 
sugar factories of that island. 

Before the province can hope to be self-supporting in 
the matter of industrial alcohol, a ciieap distilling base 
must be discovered. The conditions under which 
sugar is produced in the Punjab do not admit of the 
waste products being fully utilized, and until the central 
factory svstem, as woiked in Java and elsewhere, can be 
introduced either in large zaniindari estates, or by the 
aitl of co-operative ellorts, it is idle to hope for iiiiprove- 
ment in tins direction. 1 It is possible, however, tluit 
some results might be obtained by distilling from timber 
refuse or from the large quantity of fruit which is to be 
fimnd in Kangra and other hill tracts. Experiments 
in this direclion as regrirds tlie r.iw material available 
and the type of stills required aic under consideration. ^ 

The duty on rcctihed spirits is Rs. 9-6 per Imperial 
gallon of the strength of London proof, and on methy- 

^ (See p. 205. 

2 Those interested in the industry should read United Slates 
Dept, of Agn'c. Bulletin No. 29, ItiduBliial Alcohol: Sources aui 
hlanujactnres. 
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lated spirit 5 % -td valorem. It might be posiiblc; \fy 
• sgecjal concessions in the matter of duty, to assist 
certain trades to obtain their 'industrial alcohol locally • 
at low rates. 

’The following statistics show the retail sales of recti- 
fied and denatured spirit in the province for the last 


two years : — 

14 

Punjab 

distilleries. 

Import 

Import from 


Year. 

from other 
provinces. 

foicign 

countries. 

Total 

Rectified — 





1908-09 * 

177 

402 



1909-10 

» • 10 

82 



Methylated — 





1908-09 

4,801 

•4,706 

5,543 

15,050 

1909-10 

4,363 

2,490 

7,198 

14,057 
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The Dandot Colliery. 

The chief colliery of the Punjab is at Dandot in the 
Salt Range. There is only one seam varying in thickness 
from 6 inches to 39 inches (average 30 inches), and 
forming a basin under the nummulitic limestone. 
Both the Dandot colliery and the one at Pidh have 
been worked since 1884 for the North -"Western Railway, 
which has now decided to close down both, as they 
have shown a loss during the last few years. The 
output has declined from 81,218 tons in 1899 to 
27,946 tons in 1909. 

Dandot coal is about GO per cent, of the value of that 
of Jherria, and the cost of producing it was Rs. 9-12-7 
per ton in 1909. Steam-coal is sold at Rs. 8 per ton to 
the North-Western Railway, and slack-c(!»al at Rs. 6 to 
Government departments for brick-burning, and at 
Rs. 3-8 to the Haranpur factory for making briquettes. 

The reduction of freight on Bengal coal has vitally 
atlected the position of Dandot by contracting the 
circle within winch its product could be used with 
profit. The question now before Dandot, as well as 
the Punjab coal-lields generally, is the provision ot 
nearer markets, and the manufacture and sale of all 
available by-products of the industry. Lime-burning' 

^ There are inexhaustible deposits of excellent limcbtone all over 
the collieries. An average sample tested for the writer by the 
Geological Department was found to be “an exceedingly pure 
limestone (containing only about i per cent, of insoluble residue and 
fltom i to 1 per cent, of magnesium carbonate), that would give, oi> 
bu^rning, lime of the very highest quality.” 



(APPENDJfX JV. 


309 

f ”■ 

might be a profiable method of using both c«al anc> 
•shale, while the manufacture of alum from the sluile 
might be developed into another source of revenue.^ ' 
With shale at Rs. 2 per ton the cost of lime-burning is 
abbiit Rs. 6 per ton of burnt lime, which sells readily 
at Baudot Station at Rs. 11 per ton. This gives a 
profit of Rs. 5 ton. The shale, which is a waste 
product at present, is turned out in small quantities 
along with the coal and really costs nothing when coal 
is being mined in the lirst inst.uice. 

The possibility -of exploiting the gypsum which 
occurs at the foot of the hill, and that of manufactur- 
ing pitch and tar from the coa(^ also deserve careful 
attention before the colliery is closed down. 

If (jovernment proved to the public the value of 
the mineral resources of Bandot, there would be no 
difficulty in tinding private persons to take over the 
whole business. , 

The •North-\\'estern Railw.iy Briquette Factory is 
located at Haranpur, 14 miles trom Baudot Railway 
Stiftion. It was started in 1898 with a 40 H.P. engine, 
and turns out briquettes weighing altogether 22 tons 
per diem. Baudot slack-coal bought at Rs. 3-8 per ton 
is pressed with 8 to 10% of its weight of English 
pitch, which costs Rs. 4(3-9 per ton at Kiamari. The 
biycpiettes cost Rs. 10-2-11 per ton, the cost being made 
up as follows : — 

Bandot slack coal. . . Rs. 3-4-7 

Pitch . . . . • R^- 0-9-3 

Manufacture . • • Hs. 1-5-1 

'I'lKi relative calorific values of Bengal coal wtiich 
cosfb.the KaiKvay Ks. 14-1-4 per ton at Haranpuf, and 

Dandot briquettes, are I’liP : 1'56. , 

^ See pp. 134*135 supra. 


riic Hciraiif 
pur Briqiiett 
F.'ictory, 
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Petroleum ix the Punjab. 

Tlie Geological Department will shortly make a 
careful survey of the highly promising oil-deposits of 
the Attock; Mianwali and Rawalpindi districts. The 
most notable outcrops are the ten springs at Jaba 
(Mianwali district), which produce about 600 gallons 
per annum of a thick dark-green sulphuretted liquid. 
Oil is also found at Ratta Hottar (Rawalpindi district), 
Fateh j hang, and a few other places. The Garrison 
Engineer oP Rawalpindi Cantonment has used the 
Jaba- product for a great many years tO produce gas 
for lighting, but with this exception the existing springs 
have no commercial value. 

In 1888 a concession was obtained by a Canadian 
named Noble and otliers to exploit the petroleum re- 
sources of the province, but nothing came of it, though 
Government undertook to give substantial help to- 
wards the cost of the borings. A prospecting license 
covering 26i square miles in the Mianwali district, 
including the jaba springs, has now been granted to 
Messrs. Bagram and Co. of Calcutta. 
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OF PLACES IN THE BRITISIJ PUNJAB 

lABULAIED ACCORDING 10 DISTRICTS 


AMBAL.V DISTRICT, 24, S7, 120. 1(35, 

100 . 

Ainbala .xi, .xv, 31, 35,102, 100, 214, 
217, 223, 230, 277, 283, 287-8. 
jagjidhii ^^7T ‘00, 142, 144. 115, 

140, 150, 227, 228, 230, 243, 240, 24S, 
249, 264, 205. 

Kalka 215. 

K<iipoic 282. 

Rupar XV, 23#, 278. ^ 

Sadhani a^2S2. 

UIRITSAR DISTRlC'l \n, 1 2, 87, 

2(J0, 210,^17. 

Amiitsar xv, 4, 25, 27,29, 32, 33, 35, 38, 
39, 40, 41 , 42, 43, 40, 53, 51, 57, 58, 
59, 00, 01, 02, 63, 00, 75, 01, 90, 97, 
99, 103, 109, 111, 112, 128, 129, 137, 
145, 146, 150, 3 58, 159, 100,106, 108, 
109,^3 77, 179, 388, 201, 202, 211,215, 
210, 222, 224, 225, 233, 230, 238, 
240', 244, 240, 247, 249, 250, 259, 205, 
267, 272, 270. 

Gohlvvar Varpal 87. 

^ Jandiala 4, ^8, 249, 

Kathunangal 87. 

Majitha 5^ 

Tars^ika ] 79. 

Wefka 23. • 


ATTOCK DISTRICT .\ii, 41, 217. 

^{igU Nildb 282. 

Cbolii Garhdla 282. 

Ralchjaiiii 300. 

Jabi 282 

DELHI DIS'l'RlCT xu, 1, 21, 41, 120, 
100, 209, 2s5. 

Delhi x\, 5. 0, 25. 20. 27, 29, 31, 32, 33, 
38, 40, .53, 51, Oi), 00, 72, 75, 81, 84, 
90.99,109,110,111, 112, 115, 117, 
120, 122. 123, 128, 129, 133, 130, 145, 
150, 158, 177, 178, 179, 188, 215,210, 
222, 223, 225. 228, 230, 230, 237, 238, 
241, 247-8, 250, 251, 254, 255, 250, 
258, 259, 200, 263, 203, 205n , 207, 
272, 275, 277, 278, 280ii. 

Kasimpoic 271, 278, 279. 

R.uigpuii 271. 

Sonepat 2u5. 

Tughlakilb.id 278, 289. 

DERA GH VZI KH VN DISTRICT, 19, 
21, 44, 53, 05, 92, 270. 

Dora Ghazi Khan 282, 25^8. 

Rajanpur 282. 

FEKOZPUR DISTRICT, 44, 65, 118. 

Eazilka, 40, 47, 48, 49, 112. • 

Fcro/.phr*xv, xvi,^23, 108, 137^ 236, 
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GUJAKANWALA' D<.STKICT, 1,21,21, 
87; 209, 21(5, 271. 

C'liliap.inwali 139. 

Gu'ranwala 109, 115, 177, 170, 188, 
189, 223, 230, 232, 236, 237, 246, 247, 
250, 255, 265, 272, 275, 279. 

Hafizabad 23. 

Nizamabad 216, 233, 237. 

Wazinibad 31, 33, 53, 108, 113, 214, 
216, 217, 228, 230, 9.34, 236. 

GUJRAT DISTRICT xii, 1, 8, 92. 

Gujrat 66, 76, 112, 113, 119, 169. 210, 
213, 217, 222, 232, 237, 275 

Jala I pur 52, 53, 54, 55, 60. 

Rasul 143. 

GURDASPUR DISTRICT xi, xii, 6, 25. 
37, 72, 82, 87, 97, 105, 172, 195, 
209, 210. 

BataKi 3, 40, 42, 54, 58, 205, 230, 231, 
232, 240, 276. 

Bham 13, 15. 

Chhina 201. 

Dora Nan.ik 55, 64. 

Dhilriwal 45, 50, 96. 

Dinanagar 113, 

Gharuta 69, 70. 

Harchuwal 197, 205-6. 

Kahiiuwan 23, 159, 261 . 

Kala Aighanjiii 13, 

Shahpur Kaiuli 69, 7u. 

Sri Govindpiir 199, 

Sujanpur 52, 54, 55, 58, 136, 199-202. 

GURGAON DISTRICT, 1, 41, 126, 138, 
139, 173, 285. 

Gurgaon 97. 

Pingur 282. 

Raipur 282. 

Rewari 5, p, 11 , 73, 80, 81 . 246, 248. 

Sohna 282, 283. 

WISSAR DISTRICT xiv, 41, 44, 46, 65, 
83; 126, 138, 159,209, 210. 

Bhiwtni 26, 60, 177. 


Budhladi 182. 

Fatehlib/d 71, 116. 

Hansi 177, 235. 

Hissar 161, 220. 

Ratya 213. 

Sirsa 30, 53. 74, 104, 113, 177, 178. 
HOSHIARPUR DISTRICT xi, I, 4, 
37, 53, 67, 72, 82, 103, 165, 166, 17 
195, 190, ^09, 210, 285. 

Bambuli 52. 

Dasiiya 282, 284. 

I Hiijipur 52. 
llaiiana 62, 53.'^*' 

Hosliia^puf 52, 69, 7o, 73, J(7, II 
122, 129, 158, 160, 169, C76,177,21 
2U, 215, 210, 218, 270. 

Jaijon 3, 282, 

Khuiipiir 3. 

K;ithgaih 282, 283. 

I Taiwan U8. 
i Pin(l<')gii 282. 

! Sahba 282, 283. 

' Tund.i 3. 

I JHANG DISTHIICT. 1, 2, 3, 53, 14 

: 207, 271. 

I Chiniot 5, 1 69, 209, 212, 21 b,’ 22o 
Jhang-Maghi.iiia 5, 116 220, 235, 24 
261-2. 

Slioikiit 5. 

JHELUM DISTRICT .\ii, 52, 173, 285 
Chakwal 23, 53, 166. 

DaiidOl 133, 136, 148, 149, 272^ 298-9 
Haranpur 279, 299. 

Jalalpur 217. 

JlK-lum 217, 223, 228, 230. 

Jliugian 217. 

Khcwra 139-40, 143, 149. 

Nurpur 139. 

Pidh 298. 

Find D.idan Khan 188, 189, 25o. 
Sultan pur 282. 

Warcha 139. 
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JULLUNDUK DISTRICT xn\ 1, 4, 6, ) 
41, 67, 106, 166, 105, Jb5, 209, 210, ’ 

Basti Sheikh 275. 

Bilga*62, 53. 

JulluncJjur xv, 38, 30, 51, 01, 108, 100, 
112, 119, 120, 160, 170, 182,211,217, 
218, 225, 230, 231, 232, 235-6, 249, 
260, 267, 276 ^ 

Kai tarpur 3, 169, 214 
Malsian 129, 109. 

Nakuclar 3, 4. 

Nurmahal 120. 

Rahon 3, 4. 

KA'NGRA DISTRICT, 2, 44, 48, 51, -v, 
68, 82, 83, 164-5, 172, 175, 176, 200, 
210, 229, 242, 253, 269, 270, 206. 
Hamirpui U>3. 

Indpur 282, 283, 

Kangra 261-2. 

Kulu 45, 49, 51, lU3, 133, 261. 

Naclaun 282. 

Niirpur 63, 6^. 

Pdlampui^l03. 

P.ithankot 70. 

^ Shigri ?68. 

Sohida 282. • 

KAKNAL DISTRICT, 24,41, 73, 81,87, 
99, 105, 138, 150, 195, 209, 210, 270, 
271. 

Barna,282, 283. 

Bindraiia 282, 283, 

Ghalour 282. 

Guhla 137. 

Gumthala Garhu, 282, 283. 

Habn 282. 

M Kaithal 137*139, 282. 

Karnal 87, 111, 139, 282. 

Ladwa 28^ 

* Mahnft 282. 

Navfarsi 28f. 


Paiiipat 52, 73, ’76, 97, 116, 139, 2^5, 
212, 218, 275, 27b* 282, 2 S 3 , 284, 
288. * 
’Phaial 282. 

Rajaund 282. 

Samalklia 205, , 

SiaiL-l Said an 282, 283. 

Th.hidsnr 2s2. 

LAHORE DISlVlCT, 1, 24, 44, SI, 87, 
106, ISO, 209, 210^ 

Ichhra 179. 

Kasui 109, 182. 

Lahnrc xv, 4. 25, 27, 20, 32, 33, 35, 36, 

38, 40, 46, 47, 48, 49, 53, 64, 60, 66, 

, 75, 76, 82, 01, 96, 97, 109, 111. 113, 
115, lie, 117 , 120, 128, 133, 134, 
145, 158, 159, 160, 161, 168, 179, 

181, 184, 188, 213, 216, 217, 221, 
222, 223, 224/225, 233, 236, 237, 
238, 244, 246, 250, 251, 254, 257, 
258, 260, 261, 267, 276, 277, 280, 
282, 283. 

Lalliani 1 70. 

Shuhd.ira 228 

LUDHIANA DISTRICT, 2, 3, 6, 67, 
105, 1J8, 161, 166, 199, 200, 210 
Djid, 52. 

Jagidon 52, 120, 250. 

Ludhiana 4, 7, 11, 13, 14, 16, 17, 31, 

33, 34, 35, 4' I, 41, 54, 55, 62, 63, 64, 

70, 111, 115, 120, 177, 178, 179, 180, 

182, 188, 230, 235, 236, 261. 

Puinal 52 

Phil lour 222. 

LYALLPUR DISTRICT, ^4. 

Chaiiga Manga 37. $ 

Gdjra 205. 223. 

Lyallpiir 29, 37, 179, 205, 223, 2*30. • « 
Tdba T6k Bingh ^23. 
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AyANWALLI DISl’t^ICT, 1, 6, 66,209, 

21 ( 5 . ^ 

% 

Darya Khan 44, 46, 48. 

IsaCKhcl 217. 

JabailOO 

Kalabagh 5, 135-6, 1^39, 156, 217. 

K imar Mashani 139, 

K(')tki 135. 

MONTGOMERY DISJ'RICT, 1, 2, 19, 
44, 99, 138, 141. 

Kamalia 5, 96. * 

Montgomery 33, 60. 

Pak Pattan 5. 215 

MULTAN DISTRICT. 1, 2, 3. 6, 19, 65, 
92, 141, 208, 209, 210, 271. 

Jalalpiir 5, 84. 

Multan XV, 5, 8, 21, 33, 35, 36, 3s, 39, 
42, 43, 44, 46-48, 59, (5(>, SO, 91, l02, 
109, 110, 111, 114, 119, I2(i, 125, 
177, 178, 179, 188, 189, 230,232, 235, 
236, 237, 244, 246, 217, 250, 252, 251, 
260, 261-2, 276, 277, 282, 284, 285. 
Obaona 5. 

Thatta P.iolian 5, 

MUZAFFARGARH DISTRICT, 65, 92, 

106 . 

Alipur 282. 

Basira 282. 

Ghazi Ghat 227. 

Khairpilr Sadat 282. 

Khangarh 282. 

Kinjar 282. 

Muzaffargai h 220. 

Shahr Sultan 282. 

RAWALPINDI DISTRICT, 105, 161, 
161-166/1209, 210, 213, 250. 

Bagham 28J. 

Dhakhli 282. 
j Dhak Maniar 2S2. 

Hasson Abdal 151. 

• 
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Kahuta 52. 

Khairi Mflrat 173. 

Murree 103, 149, 151. 

Ratta Hottar 300. 

Rawalpindi xv, 36, 48, 70, 103, *108, 109, 
112, 129, 188, 222, 223, 224,235, 276, 
Shah Alladitta 282. 

ROHTAK DIS TRIC 1’, 41, 139, 195, 271 , 
285. c 
Daola 282. 

Jhajjar 275. 

Kaliinaur 113. 

Rohtak 182. « 

SIIAHPU^^ DISTRICT, ], 2, 3, 44, 73, 
83, 104, 141. 230, 250, 271. 

BliOra, 4, 8, 23, 55, 213, 233 , 234, 26 5. 
GkiA 4. 

Khiishab 4, 8, 40, 55, 188. 

Nurpur 216. 

Sahiwal 215. 

Sakc^ar 173. 

Sarg.klha 179, 187, 223. 

SIALKOT DISTRICT 1. 6, 21, (>7, 
79, 106, it:?’, 195, 205,^19, 210. 
Bcgow.d.i Gh.'iital 87. 

Dask.i 24, 55, 259. 

Gondal Chaint 3. 

Hail 3. 

Juggo Cli.ik 3 

Kulli Lohar.'m, 232, 233, 236. 

Pasrur 276. 

Sankhati a 282 , 

Sialkot XV, 3, 17, 34, 36, 40, 54, 75, 81, 
87, 102, 108, 112, 114, 120, 126, 129, 
130, 177, 189, 220, 222, 224, 232, 233, 
234, 236, 237, 246, 247, 275, 282, 
283. 

SIMLA DISTRICT, 138.^ 

Kot Khal 229. ^ 

« Simla 83,89, IU3, 145, 230:* 

Solon 227. 
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